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THE DIFFERENTIAL ANALYSIS OF STARCHES 


James B. McNair 


INTRODUCTION 

Reichert, in his excellent and extensive monograph on starch, 
gives a historical review dealing with the starch substance, the 
primary and reverted decomposition products of starch, and the 
structure, form and mechanism of formation of the starch grain. 
He outlines the chief forms and classifications of starch grains and 
has determined in painstaking detail histological, chemical and 
physical characteristics of 360 starches. For each of these he gives 
two photomicrographs showing their appearance in ordinary and 
polarized light. 

Extensive tables of the various histological, physical and chemical 
characteristics are included in Reichert’s work. These tables, as 
they stand, arranged in botanical order, are of limited usefulness 
to the anal 3 d;ical chemist. For his own convenience the author has 
rearranged them according to physical and chemical properties and 
it is thought that thus rearranged they will be found of interest 
and utility to all who have occasion to deal with starches in an 
analytical way. 

It is sometimes of importance to be able to determine the botani¬ 
cal source from which a certain starch sample is derived. This 
task, formerly never attempted, is now possible because of Reichert’s 
work. It has become possible not only to tell the difference between 
starches of different plant families, as com starch from potato 
starch, but also to determine between the starches of the members 
of one family of plants as in the case of wheat, rye and barley; or 
even to tell whether the starch has come from different varieties 
of one species—for example, the starch of ginger root from Jamaica, 
and of ginger root from Cochin China, or between the starches of 
pod com, pop com, flint com, dent com, soft com, sweet com, and 
►starchy-sweet com. 

Some of these differential determinations may be made by the 
appearance of the starch grains under the microscope. In some 
cases chemical analysis will also aid, when, for instance, the per¬ 
centage of hemicellulose varies between different species as was 
shown by Ling and Nanji^ or when the ash is not the same either 
qualitatively or quantitatively as has been found to be the case in 
many instances, or when the phosphoric add present in organic 
combination varies in different starches, or when the combined 
fatty add varies in quantity or quality between the starches.® No 

‘ Arthur R. ling and Dinshaw B. Nanji, Chemical Society of lAmdon, Jcwntol, 
CXXIII (1923), 2663-88. 

*T. Clinton Taylor and John M. Ndaon, American Chemical Somety, Joumd, 
XLII (Easton, 1920), 1726-38. 
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doubt the physical properties of starches, such as their qualities of 
viscosity and water absorption, can also be used in their differentia¬ 
tion. 

The investigations of Reichert® have given us methods which 
will differentiate between the various starches in a minimum of time 
with a minimum of materials. 

Reichert was able to differentiate between 350 different starches 
by means of eleven processes of analysis, namely: _ (1) histological 
microscopic examination to determine the form and size of the grains, 
position and character of the hila, characteristics of the larnellae, 
orientation, etc.; (2) the degree of polarization; (3) the iodine 
reaction; (4) the gentian violet reaction; (5) the safranin reaction; 
(6) the temperature of gelatinization; (7) the chloral hydrate- 
iodine reaction; (8) the chromic acid reaction; (9) the pyrogallic 
acid reaction; (10) the ferric chloride reaction; and (11) the Purdy 
solution reaction. 

These tests are carried out on small amoimts of material by the 
aid of microscope and require individually not more than one hour’s 
time. Reichert’s processes of analysis are summarized at the end of 
this paper. 

PREPARATION OF THE SPECIMEN OP STARCH 

Starch, as is well known, constitutes reserve food for the plant 
and is stored in the leaves, stems, and roots. 

Beidiert’s plant specimens were tubers, rhizomes, bulbs, corms, sttdks, fruit, 
pseudo-tubers, seeds, and in most cases underground parts. A specimen was 
comminuted by the aid of an ordinary kitchen grater, nutmeg grater, sandpaper, 
or small drug mill, in accordance with the quantity and physical characters of 
the specimen. Four or five volumes of water were added to the ground specimen, 
the nurture thoroughly stirred, the mass strained through four thicknesses of 
cheesecloth, and the pidp then washed with sufficient water and strained as 
before. The starch-water preparation is decanted in cylinders and the starch is 
cleansed by repeated washing and decantation. Finally the starch is collocted 
in shallaw dishes, the water as far as possible drained off and the preparation 
dried at a temperature of 60” C. By this simple means starches can be prepared, 
which are with rare exceptions practically free from gross impurities; that is, 
as pure as ihe nature of Reichert’s investigations demanded. 

HISTOLOGICAL METHOD 

Magnifications ranting from 86 to 400, sometimes higher, are used, according 
to the size of the grains and incidental conditions. A suffident amount of dried 
stodi is placed on a slide and mounted in a very dilute Lugol’s solution, care 
being taken not to add a larger quantity of iodine than is sufficient to accentuate 
the lamellae. Since starches of different sources show wide differences in the 
intensity with which they become colored with iodine it is found convenient to 


•Edward T^on Reichert, The Differentiation and Speeifidtj/ of Starch in Reich 
tfemtoGfenwa, Species, etc., Carnegie Institution of Washington, Publication No. 
178, Washington, D.C., 1913; ABiochemicBasisfor the Stwy of Problems ofTax^ 
onpflty, SeredMy, Evolution, etc., Carnegie Institution of Washington, Publication 
No^ 270, Washington, D.C., 1919. 
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have on hand a number of solutions ranging from 1 to 2 per cent down. By the 
aid of such ordinary microscope technique there are recorded the form and size 
of the grain position and form of the hilum, or the assumed point of origin 
of growth or center of organic structure; the form, number and other characteristics 
of the lamellae; the characteristics pertaining to the form of the grains, whether 
singly or in doublets, triplets, or aggregates, etc. In describing the grains the 
terms '‘proximal end” and “distal end” have been adopted, the former being 
the end nearer which the hilum is located. The “longitudinal axis” corresponds 
with an imaginary line, extending from the proximal end through the hilum to 
the distal end. In different starches and in different grains of the same kind of 
starch this may be the long or the short axis. The measurements of eccentricity 
of the hilxim have reference to the distance of the hilum from the proximal end 
of the longitudinal axis. 

REACTIONS IN POLARIZED LIGHT WITHOUT AND WITH 

SELENITE 

Starches have been found to exhibit not only marked differences in the degrees 
with which they rotate the plane of polarized light, but also differences in the 
diaracteristics of the “interference figure” or “cross,” as it is generally termed. 
The general characteristics, distinctness, shape, regularity, and position of the 
interference figure, and also the approximate degree of anisotropy or intensity 
of polarization were readily studied. By the aid of selenite it was determined 
whether the optical properties were negative or positive, and also the size, shape 
and regularity of the quadrants, as well as the intensity and pureness of the blue 
and yellow colors. In spherical grains with centrally located hila, the two parts 
of the “cross” intersect at the hilum, or mathematic center, of the grain, so that 
the term quadrant has a proper application; but in the case of grains having 
eccentric hila the position of the point of intersection of the two parts of the 
cross, together with their curvatures, may destroy every semblance of quadrants 
according to the conventional definition of this word. This term has therefore 
been used in a very broad sense throughout Reichert’s investigation to indicate 
the four parts of the grain that are defined by the two parts of the cross, in pref¬ 
erence to the great multiplicity of terms that would be required to define these 
parts if great accuracy were attempted. Likewise, for convenience the term 
“lines” of the interference figure may be used in preference to the “arms” of the 
cross. 

All starches are “optically negative,” hence no special references have been 
made in the text in this particular.^ 

The slides for polariscopic examination are prepared as follows; The end of 
a small spatula is thrust into the specimen of starch and moved about, with¬ 
drawn and ^arply tapped several times in the center of the slide, and the slide 
jarred in a manner to cause a practically uniform distribution of the starch grains 
in a single well-disseminated layer. The margins of this layer are carefully removed 
so as to leave an area 12 mm. square. An expeditious way of removing the margin 
so as to insure a uniform area of starch is to use as a wiper a piece of sheet celluloid 
having a 12 mm. slot, wiping transversely and then longitudinally. A few drops 
of balsam are carefully added at the center of the area, a cover-slip put on, and 
the slide placed on the stage of the polarizing microscope. After determining 
the degree of polarization, the selenite plate is introduced and the specimen 
again examined. 

In order to reduce the degree of polarization into values in comparative terms 
and figures it was found desirable to adopt an arbitrary scale and to select three 

’^The selenite plate enables one. to determine the size, shape, and r^larity 
of the quadrants, as well as the intensity and purenei^ of the blue ahd^yellow 
colors* 
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starches as standards that give wide and properly separated gradations of value. 
Thus, adopting a scale of 100 divided primarily into units of 6, the^ starch of 
Sdanum tuberosum was taken as having a value of 90 and **very high*'; that 
of Narcissus poeticus ornatus as having a value of 60, or '*modorato"; and that of 
Richardia albo-maculata as having a value of 30, or *Tow." Intermediate gradat ions 
are readily expressed by both words and figures. If the starch examined has, 
for instance, the same degree of polarization as that of Naremiis poeticus ornatm 
it is given a value of moderate or 60, but if its value be between moderate (50) 
and high (70) it is recorded as being moderately high (60), or moderate to modt‘r- 
ately high (65), or moderately high to high (66). In some instances intermediate 
values are given where it is necessary to express smaller diJBferences, as between 
members of a set consisting of parents and hybrid. The different j^ains of any 
given specimen of starch vary in the degree of polarization, so that in rating the 
average must be estimated; as a consequence all of the records are averages. The 
method is of a very gross character and the personal equation in determining 
values may be very important and lead to more or less divergent records by 
different observers, but in practice it has been found that after a degree of skill 
has been acquired, as common in all such gross methods of experiment, essentially 
or absolutely the same values are recorded when experiments are repeated several 
times at well-separated intervals, or made by two individuals who have had 
practically the same training. Owing to variations in illumination from time to 
time, it is quite important to use persistently, in conjunction with the starch 
to be examined, some starch that has been adopted as the standard of comparison, 
preferably one that has a close value. Thus, when studying the starches of a 
group, one of the starches is standardized with the starch standard and scale 
adopted, as before stated, the standard recorded for this starch serving as the 
fundamental standard for comparison for the others of the group. This method 
gives very good comparative results, especially when the group consists of a few 
members; but it is, on the whole, the least valuable of all the methods employed 
in this research, and its usefubess is chiefly because of its remoteness from the 
characters of the other methods. 

IODINE REACTIONS 

The use of iodine not only serves to bring out certain hiatolo^cal peculiari¬ 
ties, but also valuable data in the differentiation of different kinds of starch. 
The typical or ordinarily observed reaction of starch with iodine is an indigo- 
Wue, but if an excess of iodine be avoided the reaction of the grains will be found 
to vary usually from a blue to reddish-violet, including within these extremes all 
shades of violet from a purple to a reddish-violet according to the kind of starch. 
In fact, in the presence of minute quantities of iodine, starches are colored somo 
shade of violet, varying with the Irind of starch. With any quantity of iodine 
certain starch grains yield a red reaction. In studying the iodine reactions we 
used 0.126, 0.26, and 2 per cent LugoFs solution. Pour serial reactions wore 
studi^, two with raw starch and two with gelatinized starch. In the flrst two, 
the slides are prepared as in the polarization examinations, substituting solutions 
of iodine for the balsam and examining the slides in ordinary light with a fully 
open diaphragm and low power. In the first reaction two drops of 0.26 per cent 
LugoFs solution are placed on the starch, the slide quidkly adjusted on the stage 
of the microscope, and the color reaction in quality and quantity at once deter¬ 
mined, the quantitative value recorded being taken as the standard of comparison 
in relation to other starches. Here, as in the polarization determinations, it was 
found necessary to adopt an arbitrary scale and starch standards. The same 
scale is used as for the polarization values, but the terms '^light,” “deep,” etc., 
were substituted for ^low,” “high,” etc. Moreover, it was found necessary to 
medify the selection of starches to be used as standards. The starch of Solamm 
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tuberosum was taken as having a value of 60 or ‘‘moderately deep/* that of Crinum 
Moorei as having a value of 30 or “light/’with corresponding intermediate figures 
and terms as in the polariscopic determinations. 

AJ^TILINE REACTIONS 

Aniline colors in solution, especially when in weak solution and exposed to 
light, are notably xmstable, and in order to secure strictly comparable results a 
quantity of a relatively strong standard solution was prepared and kept in^ the 
dark, tightly corked. The stock solutions were composed of 0.25 gm. of aniline 
with 160 cc. of distilled water. From day to day dilute solutions were prepared 
by adding 33 cc. of water to 2 cc. of the stock solution; 15 cc. of the latter solution 
were placed in a test tube containing 0.07 gm. of starch, the preparation agitated, 
1 or 2 drops withdrawn in a minute and examined under the microscope, and a 
final examination made at the end of half an hour. In these color determinations 
the microscope was used, as in the iodine reactions, with a fully open diaphragm 
and low power. Owing to the relatively slow reaction, the values for comparative 
purposes were taken at the end of half an hour instead of immediately, as in the 
first iodine reaction. The method of valuation is the same as in the iodine reactions, 
but the starch standards for these reactions are: Solanum tuberosum, value 90, 
“very deep”; Amaryllis belladonna, value 50, “moderate”; Freesia refracta alba, 
value 30, “light.” 

TEMPERATURES OF GELATINIZATION^ 

A long quadrangular water bath is used, holding about 4 1. of water; one end 
is placed over the gas flame, and in the other end is inserted a thermometer which 
is calibrated in tenths centigrade, but which could readily be read in hundredths. 
A small quantity of starch with 10 cc. of water is placed in a test tube, into which 
is inserted, through a perforated cork, a thermometer similar to the one in the 
water bath, and the test tube immersed in a suspended wire basket in the part 
of the water bath farthest from the flame. The temperature of the water is raised 
very slowly, and the water occasionally stirred, so that at no time should the 
two thermometers differ more than about 2°. As the temperature increases, 
specimens of the starch are examined at intervals, the tube being shaken, and a 
specimen obtained by inserting the end of the pipette to the bottom of the tube, 
a clean pipette being used to remove each specimen. Each specimen is placed on a 
slide, upon which is recorded both temperatures, and the slide is examined in the 
polarizing microscope* The temperatures at which there is an entire loss of aniso¬ 
tropy of a majority and of all of the grains are recorded as the temperatures of 
the tube. The lower temperature recorded on the slide is the record of the ther¬ 
mometer in the test tube, and the higher temperature is that of the water bath* 
The actual temperature of gelatinization lies somewhere between the two, and 
for convenience, especially for purposes of comparison, the mean of the two was 
for obvious reasons taken as the “temperature of gelatinization.” In the records 
all three temperatures are given in accordance with the foregoing. 

ACTION OF SWELLING REAGENTS 

Five such reagents were selected. The choice was made of those which differ 
widely in chemical composition and yield sufficiently prompt and characteristic 


^It seems probable that another method could be devised in which much 
snaaller amounts of starch could be used. C* W. Mason sends the following ref¬ 
erence for the determination of melting points by the aid of the microscope: 
E* M. Chamot, Chemical Microscopy^ 1021, chap. ix. Ralph T. K. Cornwell 
contributes these citations; publications of the United States Bureau of Mines; 
American Chemical Sod[e^,/cmmal, XXXXV (1912), 954, 

742; and Houben-Weyl, Die Met^iodm der organische * 

(Zweite Aufl^)* 


1,828, XXXIX (1927), 
e, Brster Bind, S; 731 
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results. They are; chloral hydrate-iodine, pyrogallic acid, chromic acid, ferric 
chloride, and Purdy’s solution. 

The chloral hydrate-iodine solution is prepared by saturating a saturated 
solution of chloral hydrate with iodine. The solution, sooner or later, not only 
causes swelling and ultimate partial dissolution of the grains, but also, owing 
to the presence of iodine, yields important accompanying color reactions; and 
it is on the whole to be regarded as a very valuable reagent. Chromic acid is 
used in the form of a 26 per cent solution, and it is the only one of the five reagents 
that causes within the periods of observation a complete disintegration of the 
grains. It gives rise to gas bubbles during the decomposition processes. The 
pyrogallic acid solution is prepared by making a saturated solution and diluting 
this with three parts of water, adding oxalic acid in the proportion of 4 per cent 
to prevent oxidation. The ferric chloride solution consists of equal parts of a 
saturated solution and water. Purdy’s solution is made of equal volumes of the 
standard solution and water, 

Purdy’s solution is the least active of the five, and it is, so far as the effect 
on the grains is concerned, probably essentially an aqueous solution of KOH, 
and therefore likely possesses no advantages, except perhaps in keeping qualities, 
over the simple aqueous solution. 

Oxygen or exposure to the air favors the action of pyrogallic acid, but hinders 
those of chloral hydrate and ferric chloride. In the former case the grains near 
the edge or on the outside of the cover-slip are decidedly more affected than those 
within, while in the latter the opposite is true. 

There are some forms of commercial chloral hydrate that have very little 
action. The crystals put up by Schering were iised throughout Reichert’s work. 

It is important that fresh solutions of the reagents be prepared at short 
intervals, as all tend to deteriorate, and it is well to let them stand over night 
before using. 

In using these reagents a small amount of starch is placed on a slide, several 
drops of the reagent added, a cover glass put on, and the progress of events examined 
under the microscope. In using a given reagent with a given kind of starch, it 
was found that there occurred a certain amount of variation in the effects from 
time to time, which are probably to he attributed chiefly to variations in tempera¬ 
ture, so that these studies were made as far as possible under constant temperature 
conditions. 

The variations as a rule were unimportant. These agents give rise to gelatini- 
s^tion and swelling of the grain, and cause the existence of the outer and inner 
parts of the grains to become very conspicuous—the outer part becoming sac4ike 
and inclosing a less dense or semifluid substance. 

In the reactions with the chemical reagents it is essential, in order to obtain 
uniform and wholly reliable results, that the slides should be prepared with much 
care as regards the quantity and distribution of the starch and the quantity of 
the reagent, and that immediately upon the addition of the reagent the prepara¬ 
tion be protected so that changes due to alterations in concentration and to 
oxidation win not occur. The method pursued is as follows: 

A square area of starch is first prepared on a slide as in the polarisation reac¬ 
tions. This square is surrounded by a layer of purified vaseUne 6 mm. wide, 
applied by an artist’s flat camel’s h^ brush. A cover-slip is now prepared by 
coating the margin of one surface with a corresponding band of vaseline, so that 
when the cover-slip is placed on the slide the surfaces of two vaseline squares 
forin an airj-tight junction, preventing change in concentration of the reagent 
by evaporation or absorption of water and eliminating the influence of the oxygen 
in; the atmosphere. Two drops of the reagent are carefully and quicMy placed 
: on the center of the starch layer, the cover-slip instantly applied, the slide placed 
on the stage of the ^olari^nig mkroacopep a suitable field speedily found and 
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examined in polarized light. Usually a practically exact count is made of the 
number of grains in view, but if the reaction is very rapid this part of the method 
is modified as hereinafter stated. All these procedures are done as expeditiously 
as possible. In the starches of some species there are to be found variable propor¬ 
tions of very minute grains which for obvious reasons must be ignored in making 
the count. The number of grains in the field ranges usually from 160 to 200, 
rarely as few as 76 to 100 or as many as 400 to 600, the number depending largely 
upon and in approximate ratio to the mean size of the grains; but such differences 
in number do not imply corresponding differences in the total amount of starch 
present. In specimens in which the grains are small, the number of grains in the 
field will be larger than when the grains are large, and the number will vary 
also because of some irregularities in the distribution of the grains, a field always 
being selected that is well adapted for the count and for watching the processes 
of gelatinization. Unless gelatinization occurs very rapidly the percentages of 
grains and total starch gelatinized are not determined until at the end of 5 minutes 
from the time of the addition of the reagent, and subsequently at 15-, 30-, 45- and 
60-minute intervals, or as may be desirable. At these periods the number of grains 
not completely gelatinized is counted, and then the percentage of grains com¬ 
pletely gelatinized is computed by finding the difference between the original 
number in the field and the number thus found. In addition to the grains com¬ 
pletely gelatinized there will be seen grains in partial stages of gelatinization and 
perhaps some wholly unaffected. The amount of starch remaining ungelatinized 
is computed in terms of grains and is estimated by finding the number of grains 
that are unaffected and the proportions of starch ungelatinized in the partially 
gelatinized grains. Thus, in the latter case, if there remains an average of one- 
quarter of the starch unaffected (in some grains it may be one-tenth, in others 
one-fifth, etc.), it will take four grains to represent the amount of starch in an 
average grain of the specimen, the number thus determined being added to the 
number of grains that are unaffected and the sum deducted from the original num¬ 
ber under observation, computing thus the percentage of the total starch gelatinized. 

When gelatinization occurs very rapidly or very slowly the foregoing method 
must be m<^ified to suit conditions. Frequently complete or almost complete 
gelatinization occurs within 15 seconds after the application of the reagent. 
Obviously time is not permitted for a count of the number of grains in the field 
before determining the number of grains wholly and partially ungelatinized. 
By extreme alertness it is possible within 16 seconds after the addition of the 
reagent to have the slide on the stage of the microscope, select a field, make a 
count of the ungelatinized grains, and estimate the parts of grains that remain 
ungelatinized. The number of grains in the field cannot be satisfactorily counted 
after gelatinization because of the swollen and distorted condition and overlapping 
of the grains. Hence, in these very rapid reactions the average ntmiber of grains 
in a field is determined beforehand and a corresponding field is selected. It follows 
from this that the percentage of starch gelatinized under such conditions is very 
grossly estimated, that no importance is to be attached to the figures beyond 
the time-limit of complete gelatinization, and that the figures have no value for 
comparison in cases of starches which likewise are very quickly gelatinized, unless 
by averages obtained from frequently repeated experiments* 

When gelatinization occurs very slowly it often is easier, after having made 
the count in the field, to determine the number of grains gelatinized and partially 
gelatinized, as for instance when only 1 per cent of the total starch is gelatinized 
at the end of 6 minutes or 6 or 10 per cent at the end of an hour. 

CONSTANCY OF RESULTS RECORDED BY THE FOREGOING METHOD 

It goes without saying that such experiments should be carried out as far as 
possible under fixed conditions, especially as regards the quantity of starch in 
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relation to the quantity of reagent. The variations in the quantity of starch, 
in so far as constant results are concerned, are absolutely negligible, as has been 
found not only in the records of repeated experiments, but also in the records of 
varieties of a species when the records should be expected to be very close because 
of the starches being nearly identical. The quantity of reagent used is invariably 
two drops, each reagent being kept in a 60 cc. bottle having a glass-stoppered 
finger pipette dropper with a rubber tip. Under practically identical laboratory 
conditions as regards quantity of starch, quantity of reagent, temperature, and 
humidity the results recorded by repeated experiments are either identical or vary 
within limits that are so narrow as to be absolutely without importance* Even 
marked variations in temperature and humidity have not been found to be impor¬ 
tant, except in rare instances. 

Obviously, some variations, even though trifling, are to be expected, so that 
in order to obtain constants a given experiment should be repeated a suflicient 
number of times and an average taken of the records, as in the determination 
of melting-points. Experience has shown, however, that in so far as the require¬ 
ments of this particular problem are concerned the results of a single experiment 
carefully carried out are dependable within narrow and wholly unimportant 
limits of error. The chief sources of error to be guarded against are leakage through 
the vaseline seal; the presence of contaminating substances in the starch; certain 
peculiarities occasionally observed in the behavior of starches towards certain 
reagents; and errors in estimation when the reactions are very rapid. Leakage 
through the vaseline seal is sedulously to be avoided, and if a leak occurs the 
slide and records must be discarded. 

The presence of oxalate crystals in the starch is by no means uncommon, 
but no clear evidence has been found to lead to the belief that, unless in excep¬ 
tionally large quantity, they in any way influence the course or time of gelatiniza- 
tion by the reagents used. Occasionally foreign matter in the form of undeter¬ 
mined ddbris is present which cannot be gotten rid of by repeated washing, as 
in Tritonia PoUsiL Such matter may affect the polarization, iodine, and aniline 
reactions to a detectable degree, but no effect has been noted in the other reactions. 
With the exception of this starch all have been free from such contamination. 
Finally, when the reactions are very rapid, while satisfactory records may not 
be obtained for comparison with those of other starches which gelatinize with 
similar rapidity, changes in the concentrations of the reagents can be made so as to 
I^gthen the time of the reactions and thus permit of satisfactory differentiation. 

COMPARATIVE VALUATIONS OP THE REACTION-INTENSITIES 

Throughout all of the reactions definite standards of comparison were adopted, 
varying somewhat with the different agents, yet all forming a definite coordinate 
system based upon common abscissae. Thus, the reaction-values in the polari¬ 
zation, iodine, gentian violet, and safranin reactions are based upon a ^flight and 
color reaction^' scale up to 106, from 0 to less than 20 being grouped as very low 
or very light, 20 to less than 40 as low to light, 40 to less than 60 as moderate, 
60 to less than 60 as high or deep, and 80 to 106 as very high or very deep; the 
terms rexy low, low, moderate, high, and very high are applied to the polarization 
reac^ons; and very light, light, moderate, deep, and very deep to the iodine and 
aniline reactions, the sets of terms being synonymous in so far as comparative 
values are concerned. The reactive-values of the temperature of gelatinization 
experiments range from 42® to 95° C. (‘^temperature of gelatinization'^ scale), 
82.5® corresponding to 20, 72,6® to 40, 62.5® to 60, 62.6® to 80, and 42.6® to 100, 
olithe foregoing s(^le. The reaction-values of the reactions with the various 
chemicd reagents are, as previously stated, in terms of complete and partial 
gelatteation-H)! complete gelatinization within a period of 60 minutes, and of 
per^tage of total starch gelatimzed in 60 minutes, the scale consisting of two 
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parts in accordance with this division. These reactive-values based upon the 
light and color scale of 105, are as follows: 60 per cent of the total starch gelatinized 
in 60 minutes corresponding to 20, and 90 per cent to 40; complete gelatinization 
in 45 minutes to 60, in 25 minutes to 80, and in 6 minutes to 100. 

USE OF THE REICHERT ANALYSIS IN THE 
DIFFERENTIAL ANALYSIS OF STARCH 

For example, a starch sample of unknown origin has been analyzed 
according to the above-described Reichert methods and found to 
have the following properties: polarization light to fair, iodine reac¬ 
tion fair to dark, gentian violet reaction zero to very light, safranin 
reaction zero to very light, temperature of gelatinization 65°, 
chloral hydrate-iodine reaction 5-10 minutes, chromic acid reaction 
0-1 minute, pyrogallic acid reaction 0-5 minutes, ferric chloride 
reaction 5-10 minutes, and Purdy’s reaction 55-60 minutes. If the 
starch is one of the 360 starches analyzed by Reichert the plant 
from which it has been derived may be determined by making use 
of Reichert's tables which have here been rearranged so as to be 
more readily available for analysis. 

On comparison of the light to fair polarization property of the 
unknown sample of starch with Table A it is found that it may be 
one of a group of 39 starches. However, the unknown starch has 
a fair to dark coloration with iodine. If the 39 starches just men¬ 
tioned be compared with the starches in Table B which have a fair 
to dark iodine coloration it is found that 18 of the 39 fall in the fair 
to dark group. The unknown starch has a gentian violet reaction 
of zero to vep?" light. Of the 18 starches just mentioned there are 
only four which have an equivalent gentian violet reaction. The 
imknown starch has a zero to very light reaction with safranin. Of 
the four starches just mentioned all four have a similar safranin 
coloration. 

To continue the comparison it is found that these four starches all 
have different temperatures of gelatinization; namely, 85.5°, 65°, 
61°, and 58°. The unknown sample has a chloral hydrate-iodine 
reaction of 5-10 minutes. It is found by comparison in Table F 
that only one of the four starches, namely, that of Zm Mays saccharata 
(Black Mexican), has a 5-10 minute chloral hydrate-iodine reaction. 
Therefore the conclusion is that the unknown starch had as its 
origin Zea Mays saccharata (Black Mexican), that is, sweet corn of 
the Black Mexican variety. 



THE DEGREES OF POLARIZATION OF 
VARIOUS STARCHES 
TABLE A 


0-VL, zero to very low 
Richardia africana 
Hedychium Gardnerianum 
Marica gracilis 

VL-L, very low to low 
Triticum sativum var. vulgare 
Triticum sativum var. dicoccum 
Pisum sativum var. (Eugenie, green) 
Pisum sativum var, (Thos. Laxton) 
Tigridia Pavonia var. grandiflora alba 
Tigridia Pavonia var. conchiflora 
Musa Cavendishii 

Zingiber officinale var. Jamaica, No. 1 
Zingiber officinale var. Jamaica, No. 2 
Zingiber officinale var. Cochin 
Hedychium coronarium 
Anemone apennina 
Anemone blanda 
Aconitum NapeUus 
Actaea alba 

Actaea spicata var. rubra 
Cimicifuga racemosa 
Ranunculus bulbosus 

L"F, low to fair 

Zea Mays var. saccharata (B. Mex.) 
Panicum Crus-galli var. 

Oryza sativa var. 

Secale cereale var. (Mammoth 
Winter) 

Hordeum sativum var. (Champion) 
Avena sativa var. (Clydesdale) 
Arrhenatherum elatius var. 

Dolidaos Lablab 
Lathyrus sylvestris 
Pisum sativum var. (Eugenie, yellow) 
Pisum sativum var. (Mam, G. Seeded) 
Quercus rubra 
Arum palaestinum 
Richardia EUiotiana 
Richardia albo-maculata 
Dieffenbachia seguine var. nobilis 
(cortex) 

BieffenbacMa seguine var, irrorata 
(cortex) 

Erytfajomum Dens-cands 
Erythronium grandiflorum 
Ladienalia pendula 
Lachenalia tricolor var. luteola 
Convallaria majalis 
Trillium grandinorum 
Trillium ovatum 


Trillium sessile var. californieum 
Iris florentina 
Tritonia crocata 
Cypella Herbert! 

Ixia speciosa 
Ixia viridiflora 
Babiana var. (violacea) 

Babiana var. (Athraciion) 

Musa Cavendishii (green fruit) 
Curcuma longa 
Calathea Lietzei 
Calathea Wiotiana 
Anemone Xulgens 
Anemone japonica 
Cochlearia Armoracia 


F-H, fair to high 

Zea Mays var, everta (Golden Queen) 
Zea Mays var. everta (White Rice) 
Zea Mays var. indurata (N. Dakota) 
Zea Mays var. indurata (C.'s Early) 
Zea Mays var. indentata (E’y L'g) 
Zea Mays var. indentata (H. Ring) 
Zea Mays var. saccharata (S.’s E’n) 
Zea Mays var. saccharata (G. B’m) 
Andropogon Sorghum var. (W. K. 
Com) 

Andropogon Sorghum var. (Shallu) 
Secale cereale var. (Spring) 

Vicia sativa 
Vicia villosa 
Vicia Faba 

Phaseolus vulgaris var. (Red K. Bean) 
Phaseolus lunatus var. (H/s B. Lima) 
Lathyrus odoratus var. Shahzada 
Lathyrus latifolius var. albus 
Lathyrus magellanicus var. albus 
Pisum sativum var. (Elec. E. Early) 
Pisum sativum var. (L. W. Marrow¬ 
fat) 

Wistaria chinensis 
Arachis hypogaea 

Polygonum Fagopyrum var. (Ameri¬ 
can) 

Polygonum Fagopyrum var. (Japa¬ 
nese) 

Quercus alba 
Quercus Muhlenbergii 
Quercus Prinus 
Quercus texana 
Castanea americana 
Castanea sativa var. numbo 
Castanea sativa var* 
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Castanea pumila 
Aesculus Hippocastanum 
Arum comutum 
Arum italicum 
Arisaema triphyllum 
Dracunculus vulgaris 
Dieffenbachia seguine var. nobilis 
(pitb) 

Dieffenbachia seguine var. maculata 
(cortex) 

Dieffenbachia seguine var. irrorata 
(pith) 

Dieffenbachia illustris (cortex) 

Lilium candidum 

Lilium longiflorum var. giganteum 

Lilium longiflorum var. eximium 

Lilium Parryi 

Lilium rubellum 

Lilium philadelphicum 

Lilium tigrinum var. splendens 

Lilium auratura 

Lilium speciosum var. album 

Lilium martagon 

Lilium superbum 

Lilium tenuifolium 

Lilium pardalinum 

Lilium jpuberulum 

Pritillaria meleagris 

Fritillaria pyrenaica 

Pritillaria pudica 

Fritillaria aturea 

Pritillaria armena 

Pritillaria imperialis var. Aurora 

Fritillaria liliacea 

Calochortus albus 

Calochortus nitidus 

Calochortus splendens 

Tulipa Hageri 

Tulipa sylvestris 

Tulipa Greigi 

Tulipa Billietiana 

Tulipa Didieri 

Tulipa Didieri var. Mauriana 
Tulipa Didieri var, Fransoniana 
Tulipa Clusiana 
Tulipa Clusiana var. persica 
Tulipa oculus-solis 
Tulipa praecox 
Tulipa australis 
Scilla sibirica 
Scilla peruviana 
Scilla bifolia 
Chionodoxa Ludllae 
Chionodoxa Tmolusi 
Chionodoxa sardensis 
Puschkinia scillpides 
Puschkinia scilloides var. libanotica 
Ornithogalum nutans 
Omithogalum umbellatum 
Ornithogalum narbonense (pyrami- 
dale) 

Erythronium Dens-canis var. grand. 


Erythronium americanum 
Er^hronium citrinum 
Erythronium californicum 
Hyadnthus orientalis var. alba 
superba 

Hyacinthus orientalis var. albulus 
(Italian) 

Muscari botryoides 
Muscari paradoxum 
Muscari micranthum 
Muscari commutatum 
Muscari compactum 
Muscari comosum 
Brodiaea peduncularis 
Brodiaea ixioides var. splendens 
Brodiaea lactea 
Brodiaea laxa 
Brodiaea coccinea 
Brodiaea grandiflora 
Brodiaea californica 
Brodiaea Purdyi 
Brodiaea stellaris 
Brodiaea congests 
Triteleia uniflora 
Colchicum Parkinsoni 
Amaryllis belladonna major 
Hippeastrum vittatum 
Hippeastrum equestre 
Hippeastrum aulicum var. robustum 
Vallota purpurea 
Zephjnranthes Candida 
Zephyranthes rosea 
Sprekelia formosissima 
Haemanthus Katherinae 
Hymenocallis undulata 
Leucojum vemum 
Leucojum aestivum 
Galanthus nivalis 
Galanthus Elwesii 
Alstroemeria brasiliensis 
Stembergia lutea 
Narcissus Horsfieldii 
Narcissus maximus 
Narcissus Bulbocodium 
Narcissus Bulbocodium var, con** 
spicuus 

Narcissus Bulbocodium var. mono- 
phyllus 

Narcissus incomparabilis 
Narcissus odorus 
Nardssus poeticus 
Narcissus biflorus 
Narcissus Jonquilla 
Narcissus Jonquilla var. Campemelli 
rug. 

Narcissus tazetta var, orientalis 

Tacca pinnatifida 

Iris pallida var. speciosa 

Iris pumila var. cyanea 

Iris Bismarckiana 

Iris iberica 

Homeria collina 
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Moraea tristis 

Gladiolus byzantinus 

Gladiolus primulinus 

Gladiolus cardinalis (Blushing Bride) 

Gladiolus floribundus 

Watsonia humilis 

Watsonia iridifolia var. O’Brieni 

Watsonia Meriana 

Tritonia crocata var. lilacina 

Tritonia crocata var, rosea 

Tritonia securigera 

Tritonia Pottsii 

Tritonia crocosmaeflora 

Freesia refracta var. alba 

Freesia refracta var. Leichtlinii 

Antholyza crocosmoides 

Antholyza paniculata 

Crocus Susianus (Cloth of Gold) 

Crocus versicolor (Cloth of Silver) 

Crocus var. (Baron von Brunow) 

Romulea rosea var. speciosa 

Gelasine azurea 

Sparaxis grandifiora var. alba 

Sparaxis var. (Albertine) 

Ixia var. (Eimna) 

Curcuma petiolata 

Canna var, (Konigin Charlotte) 

Canna var. (President Carnot) 

Canna var. (L. F. Baily) 

Canna var. (Jean Tissot) 

Maranta arundinacea 
Maranta arundinacea var. No. 1 
Maranta arundinacea var. No. 2 
Maranta Massangeana 
Maranta leuconeura 
Maranta musaica 
Calathea vittata 
Calathea Wiotiana 
Btromanthe sanguinea 
Nymphaea alba 

Nymphaea marliacea var, albida 
Nynaphaea marliacea var, camea 
Nymphaea Gladstoniana 
Nymphaea odorata 
Nymphaea odorata var. rosea 
Nelumbo nucifera 
Nelumbo lutea 
Eranthus hyemalis 
Ranunculus Ficsaria 
Coehlearia Armoracia 
Manihot utilissima 
Cyclamen repandum 


Cyclamen coum 
Batatas edulis 
Gesneria tubiflora 
Gloxinia var. 

Trianosperma ficifolia 
Cycas revoluta 
Cycas circinalis 
Dioon edule 

H-VH, high to very high 
Andropogon Sorghum var. (Y, B, 
Sorgh.) 

Vicia fulgens 
Vicia Gerardi 
Vicia villosa 
Vicia Faba 
Mucuna pruriens 
Lens esculenta 

Dieffenbachia seguine var. maculata 

Dieffenbachia^ illustris (pith) 

Lilium Henryi 

Fritillaria recurva 

Calochortus Maweanus var. major 

Calochortus Benthami 

Calochortus lilacinus 

Calochortus Leichtlinii 

Calochortus luteus var. oculatus 

Ornithogalum thyrsoides var. aureum 

Galtonia candicans 

Crinum fimbriatulum 

Crinum americanum 

Alstroemeria brasiliensis 

Alstroemeria aurantiaca (aurea) 

Narcissus Jonquilla var. rugulosus 

Iris xiphium var. Grand Tresorier 

Iris xiphium var. Wilhelmine 

Iris xiphium var. lusitanica 

Iris tingitana 

Iris reticulata 

Iris Histrio 

Iris alata 

Iris caucasica 

Canna Warscewiczii 

Canna Boscoeana 

Canna edulis 

Canna var. (Mrs. Kate Grey) 

Canna var. (L. D. Eisele) 

Jatropha Curcas 
Solanum tuberosum 
Zamia integrifolia 


THE IODINE REACTIONS OP VARIOUS STARCHES 


TABLE B 


O-VIi, zero to Hght coloration 
None 

VL-L> v^ light to light coloration 
Panicum Crus-galK var. 


Oryza sativa var. 

Hordeum sativum var. (Champion) 
Avena sativa var. (Clydesdale) 
Arrhenatherum elatius var. 

Pisum sativum var. (Thos, Laxtonl 
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Polygonum Fagopyrum var. (Ameri¬ 
can) 

Polygonum Fagopyrum var. (Japa¬ 
nese) 

Watsonia humilis 
Watsonia Meriana 
Tritonia Pottsii 
Antholyza crocosmoides 
Antholyza paniculata 
Romulea rosea var. speciosa 
Babiana var. (violacea) 

Babiana var. (Athraction) 

Curcuma longa 
Stromanthe sanguinea 
Nymphaea Gladstoniana 
Manihot utilissima 
Zamia integrifolia . 

L-F, light to fair coloration 
Triticum sativum var. vulgare 
Dolichos Lablab 

Lathyrus odoratus var. Shahzada 

Lathyrus magellanicus var. albus 

Pisum sativum var. (Eugenie, yellow) 

Pisum sativum var. (Eugenie, green) 

Pisum sativum var. (Elec. E. Early) 

Quercus alba 

Quercus Muhlenbergii 

Quercus Prinus 

Quercus rubra 

Quercus texana 

Fritillaria armena 

Colchicum Parkinsoni 

Vallota purpurea 

Watsonia iridifolia var. O’Brieni 

Tritonia crocata 

Tritonia securigera 

Tritonia crocosmaefiora 

Hedychium coronarium 

Hedychium Gardnerianum 

Curcuma petiolata 

Calathea vittata 

Calathea Vandenheckei 

Nymphaea alba 

Nymphaea marliacea var, albida 
Nymphaea marliacea var. carnea 
Nymphaea odorata 
Nymphaea odorata var. rosea 

F-D, fair to dark coloration 
Zea Mays var. everta (Golden Queen) 
Zea Mays var. everta (White Rice) 
Zea Mays var. indurata (N. Dakota) 
Zea Ma,yB var. indurata (C,*s Early) 
Zea Mays var, indentata (E'y L'g) 
Zea Mays var. indentata (H. King) 
Zea Mays var. saccharata (S.^s E*n) 
Zea Mays var, saccharata (B. Mex.) 
Zea Mays var. saccharata (G. B'm) 
Andropogon Sorghum var* (W* K. 
Com) 


Andropogon Sorghum var. (Y. B, 
Sorgh.) 

Andropogon Sorghum var. (Shallu) 
Triticum sativum var. dicoccum 
Secale cereale var. (Mammoth 
Winter) 

Secale cereale var. (Spring) 

Vicia sativa 
Vicia villosa 
Vicia Faba 
Vicia fulgens 
Vicia Gerardi 

Phaseolus vulgaris var. (Red K. Bean) 
Phaseolus limatus var, (H.’s B. Lima) 
Mucuna pruriens 
Lens esculenta 
Lathyrus sylvestris 
Lathyrus latifolius var. albus 
Pisum sativum var. (Mam. G. Seeded) 
Pisum sativum var. (L. W. Marrow¬ 
fat) 

Wistaria chinensis 
Arachis hypogaea 
Castanea americana 
Castanea sativa var. numbo 
Castanea pumila 
Castanea sativa var. 

Aesculus Hippocastanum 
Arum palaestinum 
Arum italicum 
Arisaema triphyllum 
Richardia Elliotiana 
Richardia africana 

Dieffenbachia seg. var. nob. (pith) 
Dieffenbachia seg. var. nob. (cort.) 
Dieffenbachia seg. var. irror. (pith) 
Dieffenbachia seg. var. irror. (cort.) 
Dieffenbachia illustris (cortex) 

Lilium candidum 

Lilium lon^florum var. giganteum 

Lilium lon^orum var. eximium 

Lilium Parryi 

Lilium rubellum 

Lilium philadelphicum 

Lilium Henryi 

Lilium auratum 

Lilium martagon 

Lilium tenuifolium 

Lilium pardalinum 

Lilium puberulum 

Fritillaria meleagris 

Fritillaria pyrenaica 

Fritillaria pudica 

Fritillaria aurea 

Fritillaria imperialis var, Aurora 

Fritillaria liliacea 

Fritillaria recurva 

Tulipa Ha^eri 

Tulipa Bilhetiana 

Tulipa Didieri 

Tuhpa Didieri var* mauriana 
Tulipa Didieri var. Fransoniana 
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Tulipa Clusiana 
Tulipa oculus-solis 
Tulipa praecox 
Tulipa australis 
Scilla sibirica 
Scilla peruviana 
Scilla bifolia 
Chionodoxa Lucillae 
Chionodoxa Tmolusi 
Chionodoxa sardensis 
Puschkinia scilloides 
Omithogalum nutans 
Omithogalum umbellatum 
Omithogalum narbonense (pyrami- 
dale) 

Omithogalum thyrsoides var. aureum 
Erythronium Dens-canis 
Er^hronium Dens-canis var. grand. 
Erythronium americanum 
Er^hronium grandiflorum 
Eiythronium citrinum 
Erythronium califomicum 
Hyacinthus orient, var. alba superb. 
Hyacinthus orient, var. albulus 
(white) 

Hyacinthus orient, var. albulus 
(Italian) 

Galtonia candicans 

Muscari botryoides 

Muscari paradoxum 

Muscari micranthum 

Muscari conicum 

Muscari commutatum 

Muscari racemosum 

Muscari compactum 

Muscari comosum 

Brodiaea pedunculaxis 

Brodiaea ixioides var. splendens 

Brodiaea Candida 

Brodiaea califomxca 

Brodiaea stellaris 

Brodiaea congesta 

Triteleia uniflora 

Lachenalia pendula 

Lachenalia tricolor var. luteola 

Convallaria majalis 

Trillium grandiflorum 

Trillium sessile var. califomicum 

Amaryllis belladonna major 

Crinum flmbriatulum 

12ephyranthes Candida 

Zephyr^thes rosea 

Sprekelia formosissima 

Haemanthus Katherinae 

Hymenocallis undulata 

Leucojum vemum 

Galanthus nivalis 

Stembergia lutea 

Narcissus Horsfleldii 

Narcissus bulbo. var. monophyllus 

Narcfesus incomparabilis 

Narcissus Jonqu&la 


Narcissus tazetta var. orientalis 

Tacca pinnatifida 

Iris florentina 

Iris pallida speciosa 

Iris pumila var. cyanea 

Iris Bismarckiana 

Iris iberica 

Iris xiphium var. Grand Tresorier 

Iris xiphium var. Wilhelmine 

Iris xiphium var. lusitanica 

Iris tin^tana 

Iris reticulata 

Iris Histrio 

Iris alata 

Iris caucasica 

Moraea tristis 

Homeria collina 

Tigridia Pavonia var. grand, alba 
Tigridia Pavonia var. conchiflora 
Gladiolus byzantinus 
Gladiolus primulinus 
Gladiolus cardinalis (Blush’g Bride) 
Gladiolus floribundus 
Tritonia crocata var. lilacina 
Tritonia crocata var. rosea 
Freesia refracta var. alba 
Crocus Susianus (Cloth of Gold) 
Crocus versicolor (Cloth of Silver) 
Crocus var. (Baron von Brunow) 
Cypella Herberti 
Gelasine azurea 
Sparaxis grandiflora alba 
Sparaxis var. (Albertine) 

Ixia speciosa 
Ixia viridiflora 
Ixia var. (Emma) 

Musa Cavendishii 

Zingiber offlcinale 

Zingiber ofiic. var. Jamaica, No. 1 

Zingiber offlc. var. Jamaica, No. 2 

Zingiber oflic. var. Cochin 

Canna Warscewicrii 

Canna musaefolia 

Canna var. (Kdnigin Charlotte) 

Canna var. (President Carnot) 

Canna var. (L. E, Baily) 

Canna var. (Jean Tisaot) 

Canna var. (J. D. Eisele) 

Maranta arundinacea 
Maranta arundinacea var. No. 1 
Maranta arundinacea var. No. 2 
Maranta Massangeana 
Maranta leuconeura 
Maranta musaica 
Oalathea lietzei 
Calathea Wiotiana 
Nelumbo nucifera 
Nelumbo lutea 
Comidfuga racemose 
Eranthis hyemalis 
Ranunculus bulbosus 
Adonds amurensis 
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Jatropha Curcas 
Cydamen repandum 
Gloxinia var. 

Cycas revoluta 
Cycas drdnalis 
Dioon edule 

D-VD, dark to very dark coloration 
Arum comutum 
Dracunculus vulgaris 
Richardia albo-maculata 
Dieffenbachia seg. var. mac. (pith) 
Dieffenbachia seg. var. mac. (cort.) 
Dieffenbachia illustris (pith) 

Lilium tigrinum var. splendens 
Lilium speciosum var. album 
Lilium superbum 
Calochortus albus 
Calochortus Maweanus var. major 
Calochortus Benthami 
Calochortus lilacinus 
Calochortus nitidus 
Calochortus Howellii 
Calochortus Leichtlinii 
Calochortus luteus var. oculatus 
Calochortus splendens 
Tulipa sylvestris 
Tulipa Greip 

Tulipa Clusiana var. persica 
Pusdikinia scil. var. libanotica 
Brodiaea lactea 
Brodiaea laxa 
Brodiaea coccinea 
Brodiaea grandiflora 
Brodiaea Purdyi 
Brodiaea capitata 
Trillium ovatum 
Hippeastrum vittatum 
Hippeastrum equestre 


Hippeastrum aulicum var. robustum 
Crinum americanum 
Hymenocallis calathina 
Leucojum aestivum 
Galanthus Elwesii 
Alstroemeria ligtu 
Alstroemeria brasiliensis 
Alstroemeria aurantiaca (aurea) 
Narcissus maximus 
Narcissus Bulbocodium 
Narcissus Bulbo. var. conspicuus 
Narcissus odor us 
Narcissus poeticus 
Narcissus biflorus 
Narcissus Jonquilla var, rugulosus 
Narcissus Jonquilla var. Campernelli 
nig. 

Freesia refracta var. Leichtlinii 
Musa Cavendishii (green fruit) 

Musa sapientum 
Musa ensete 
Canna Roscoeana 
Canna edulis 

Canna var. (Mrs. Kate Grey) 
Anemone apennina 
Anemone fulgens 
Anemone blanda 
Anemone japonica 
Aconitum Napellus 
Actaea alba 

Actaea spicata var. rubra 
Ranunculus Ficaria 
Cochlearia Armorada 
Cyclamen coum 
Solanum tuberosum 
Batatas edulis 
Gesneria tubiflora 
Trianosperma fidfolia 


THE GENTIAN VIOLET REACTIONS 
OP VARIOUS STARCHES 
TABLE C 


0-VL, zero to very light coloration 
Zea Mays var. saccharata (S.’s E’n) 
Zea Mays var. saccharata (B. Mex.) 
Zea MayB var. saccharata (G. B’m) 
Triticum sativum var. vulgare 
Triticum sativum var. dicoccum 
Hordeum sativum var. (Champion) 
Vicia sativa 
Vicia villosa 
Vicia fulgens 
Vicia Gerardi 

Pisum sativum var. (Eugenie, yellow) 
Pisum sativum var. (Eugenie, green) 
Pisum sativum var. (Thos. Laxton) 
Polygonum Fagopyrum var. (Ameri¬ 
can) 


Polygonum Fagopyrum var. (Japa¬ 
nese) 

Quercus alba 
Quercus Muhlenbergii 
Quercus Prinus 
Quercus rubra 
Quercus texana 
Castanea americana 
Castanea sativa var. numbo 
Castanea sativa var. 

Lilium rubellum 

Fritillaria imperialis var. Aurora 
Convallaria majalis 
Trillium grandmorum 
Trillium ovatum 
Trillium sessile var. califomicum 
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Colchicum Parkinsoni 
Haemanthus Katherinae 
Leucojum vernum 
Leucojum aestivum 
Gladiolus byzantinus 
Gladiolus primulinus 
Gladiolus floribundus 
Tritonia crocata 
Tritonia crocata var. lilacina 
Tritonia crocata var. rosea 
Tritonia securigera 
Romulea rosea var. speciosa 
Maranta leuconeura 
Calathea Wiotiana 
Cimicifuga racemosa 
Adonis amurensis 
Manihot utilissima 

VL-L, very light to light coloration 
Zea Mays var. everta (Golden Queen) 
Zea Mays var. everta (White Rice) 
Zea Mays var. indurata (N. Dakota) 
Zea Mays var. indurata (C.'s Early) 
Zea Mays var. indentata (E'y L*g) 
Zea Mays var. indentata (H. King) 
Andropogon Sorghum var. (W. K. 
Com) 

Andropogon Sorghum var. (Y. B. 
Sorgh.) 

Andropogon Sorghum var. (Shallu) 
Panicum Crus-galli var. 

Oryza sativa var. 

Secale cereale var. (Mammoth 
“V^ter) 

Secale cereale var. (Spring) 

Avena sativa var. (Clydesdale) 
Arrhenatherum elatius var. 

Vida Faba 

Phaseolus vulgaris var. (Red K. 
Bean) 

Phaseolus lunatus var. (H.^s B. 
Lima) 

Dolichos Lablab 
Mucuna Pruriens 
Lens esculenta 

Lathyrus odoratus var. Shahzada 
LathSnrus sylvestris 
Lathyrus latifolius var. albus 
Pisum sativum var. (Elec. E. Early) 
Pisum sativum var. (Mam, G. Seeded) 
Pisum sativum var. (L. W. Mar¬ 
rowfat) 

Wistaria chinensis 
Arachis hypogaea 
Aesculus Hippocastanum 
Arum palaestinum 
Arum italicum 
Richardia Eiliotiana 
Richardia africana 
Richardia albo-maculata 
Lilium candidum 

Lilium longifiorum var. giganteum 


Lilium longifiorum var. eximium 
Lilium auratum 
Lilium speciosum var. album 
Lilium martagon 
Lilium superbum 
Lilium pardalinum 
liilium puborulum 
Fritillaria auroa 
Fritillaria armena 
Puschkinia scilloides 
Pvischkinia sciL var. libanotica 
Erythronium Dens-canis 
Hyacinthus orientalis var. albus 
superbus 

Hyacinthus orientalis var. albulus 
(Italian) 

Galtonia candicans 
Brodiaea peduncularis 
Brodiaea ixioides var. splendens 
Brodiaea stellaris 
Triteleia unifiora 
Crinum fimbriatulum 
Zephyranthes Candida 
Hymenocallis undulata 
Hymenocallis calathina 
Narcissus raaximus 
Narcissus Bulbocodium var. con- 
spicuus 

Narcissus incomparabilis 
Narcissus Jonguilla 
Tacca pinnatifida 
Iris fiorentina 
Iris pallida speciosa 
Iris pumila var. cyanea 
Iris Bismarckiana 
Iris iberica 
Moraea tristis 

Tigridia Pavonia var. grand, alba 

Tritonia crocosmaefiora 

Crocus Susianus (Cloth of Gold) 

Crocus versicolor (Cloth of Silver) 

Marica gracilis 

Gelasine azurea 

Gelasine azurea 

Sparaxis grandifiora var. alba 

ma speciosa 

Ixia var, (Emma) 

Maranta Massangeana 
Maranta musaica 
Stromanthe sanguinea 
Nymphaea alba 

Nymphaea marliacea var. albida 
Nymphaea Gladstoniana 
Nymphaea odorata var. rosea 
Aconitum Napellus 
Actaea alba 

Actaea spicata var. rubra 
Rammculus bulbosus 
Zamia integrifolia 

IrP, light to fair coloration 
Lilium Parryi 
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Lilium philadelphicum 
Lilium tigrinum var. splendens 
Lilium Hen^ 

Lilium tenuifolium 
Fritillaria meleagris 
Fritillaria pudica 
Fritillaria Jiliacea 

Calochortus Maweanus var. major 
Calochortus nitidus 
Calochortus splendens 
Tulipa Hageri 
Tulipa sylvestris 
Tulipa Didieri var. Fransoniana 
Scilla sibirica 
Scilla bifolia 
Chionodoxa Lucillae 
Chionodoxa Tmolusi 
Chionodoxa sardensis 
Puschkinia scilloides var. libanotica 
Erythronium Dens-canis var. grand. 
Erythronium americanum 
Erythronium grandifiorum 
Erythronium citrinum 
E]^hronium californicum 
Hyacinthus orientalis var. albulus 
(TOite) 

Muscari commutatum 
Brodiaea Candida 
Brodiaea lactea 
Brodiaea laxa 
Brodiaea grancMora 
Brodiaea congesta 
Lachenalia pendula 
Lachenalia tricolor var. luteola 
Amaryllis belladonna major 
Vallota purpurea 
Crinum americanum 
Zephyranthes rosea 
Sprekelia formosissima 
Stembergia lutea 
Narcissus Horsfieldii 
Narcissus Bulbocodium 
Narcissus Bulbocodium var, mono- 
phyllus 

Narcissus odorus 
Narcissus poeticus 
Narcissus biflorus 
Narcissus Jonquilla var. rugulosus 
Narcissus Jonquilla var. Campernelli 
rug. 

Narcissus tazetta var. orientalis 

Iris xiphium var. Grand Tresorier 

Iris xiphium var. Wilhelmine 

Iris xiphium var. lusitanica 

Iris tingitana 

Iris reticulata 

Iris Histrio 

Iris alata 

Iris caucasica 

Homeria colHna 

Tigridia Pavonia var. conchifiora 
Gladiolus cardinalis (Blush'g Bride) 


Watsonia Meriana 

Tritonia Pottsii 

Freesia refracta var. alba 

Antholyza crocosmoides 

Antholyza paniculata 

Crocus var. (Baron von Brunow) 

Cypella Herbert! 

Sparaxis var. (Albertine) 

Ixia viridiflora 
Babiana var. fviolacea) 

Babiana var. (Athraction) 

Curcuma longa 
Maranta arundinacea 
Calathea vittata 
Calathea Vandenheckei 
Nymphaea marliacea var, camea 
Nymphaea odorata 
Nelumbo nucifera 
Nelumbo lutea 
Anemone apennina 
Anemone fulgens 
Anemone blanda 
Cochlearia Armoracia 
Batatas edulis 
Gloxinia var. 

Dioon edule 

F-D, fair to dark coloration 
Dracunculus vulgaris 
Dieffenbachia seg. var. nob. (pith) 
Dieffenbachia seg. var. nob. (cort.) 
Dieffenbachia seg, var. irror. (cort.) 
Dieffenbachia illustris (pith) 
Dieffenbachia illustris (cort.) 
Fritillaria pyrenaica 
Fritillaria recurva 
Calochortus albus 
Calochortus Benthami 
Calochortus lilacinus 
Calochortus Howellii 
Calochortus Leichtlinii 
Calochortus luteus var. oculatus 
Tulipa Greigi 
Tulipa Billietiana 
Tulipa Didieri 

Tulipa Didieri var. mauriana 
Tulipa Clusiana 
Tulipa Clusiana var. persica 
Tulipa oculus-solis 
Tulipa praecox 
Tulipa australis 
Scilla peruviana 
Ornithogalum nutans 
Omithogalum umbellatum 
Ornithogalum narbonense (pyra- 
midale) 

Ornithogalum thyrsoides var, aureum 

Muscari botryoides 

Muscari racemosum 

Brodiaea coccinea 

Brodiaea californica 

Brodiaea Purdyi 
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Brodiaea capitata 
Hippeastrum vittatmn 
Hippeastrum equestre 
Hippeastrum aulicum'^r. robustum 
Galanthus nivalis ’ 

Galantbus Elwesii 

Alstroemeria ligtu 

Watsonia humilis 

Watsonia iridifolia var* O’Bneni 

Freesia refracta var. ILieichtlmii 

Musa Cavendisbii 

Musa Cavendisbii (green fruit) 

Musa ensete 
Zingiber officinale 

Zingiber officinale var- Jamaica No, 1 
Zingiber officinale var. Jamaica No. 2 
Zingiber officinale var. Cochin 
Hedychium coronarium 
Hedychium Gardnerianum 
Curcuma petiolata 
Canna Warscewiczii 
Canna Boscoeana 
Canna musaefolia 
Canna edulis 

Canna var. (Kdnigin Charlotte) 
Canna var. (President Carnot) 

Canna var. (L, E. Baily) 

Canna var. (Mrs. Kate Grey) 
Maranta arundinacea var. No. 1 


Maranta arundinacea var. No, 2 
Calathea Lietzei 
Anemone japonica 
Eranthis hyemalis 
Ranunculus Ficaria 
Jatropha Curcas 
Cyclamen repandum 
Cyclamen coum 
Gesneria tubiflora 
Trianosperma ficifolia 
Cycas revoluta 
Cycas circinalis 

D-VD, dark to very dark coloration 
Dieffenbachia seg. var. mac, (pith) 
Dieffenbachia seg. var, mac. (cort.) 
Dieffenbachia seg. var. irror. (pith) 
Muscari paradoxum 
Muscari micranthum 
Muscari conicum 
Muscari compactum 
Muscari comosum 
Alstroemeria brasiliensis 
Alstroemeria aurantiaca (aurea) 
Musa sapientum 
Canna var. (Jean Tissot) 

Canna var. (J. D. Eisele) 

Solanum tuberosum 


THE SAPRANIN REACTIONS OP VARIOUS STARCHES 

TABLE D 


0-VL, zero to very light coloration 
Zea Mays var, everta (Golden Queen) 
Zea Mays var. everta (White Rice) 
Zea Mays var, saedbarata (S.’s E’n) 
Zea Mays var. saccharata (B. Mex.) 
Zea Mays var, saccharata (G. B’m) 
Hordeum saiavtun var. (Champion) 
Pisum sativum var. (Eugenie, yellow) 
Pisum sativum var. (Eugenie, green) 
Pisum sativum var. (Tnos. Laxton) 
Quercus alba 
Quercus Muhlenberg! 

Quercus Prinus 
Castanea ameiicana 
Castanea sativa var. numbo 
Castanea sativa var. 

Castanea pumila 
Arum italicum 
Richardia Elliotiana 
Richardia africana 
Richardia albo-maculata 
Li H um longiflorum var. eximium 
Lilium rubellum 
Lilium martagon 
Fritillaria armena 
Fritillaria imperialis var. Aurora 
Convallaria majalis 
Trillium grandifforum 


Trillium ovatum 

Trillium sessile var. californicum 

Tritoma securigera 

Romulea rosea var. speciosa 

Gelasine azurea 

Calathea Wiotiana 

Actaea spicata var. rubra 

Cimicifuga racemosa 

Adonis amurensis 

Cycas revoluta 

Cycas circinalis 

very light to light coloration 
Zea Mays var. indurata (N. Dakota) 
Zea Mays var. indurata (C.’s Early) 
Zea Mays var* indentata (E*y L’g) 
Zea Mays var, indentata (H. King) 
Andropogon Sorghum var. (W, fc. 
Com) 

Andropogon Sorghum var. (Y* B. 
Sorgh.) 

Andropogon Sorghum var. (Shallu) 
Panicum Crus-galli var. 

Oryza sativa var. 

Triticum sativum var. vulgare 
Triticum sativum var. dicoccum 
Secale cereale var. (Mammoth 
Winter) 
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Secale cereale var. (Spring) 

Avena sativa var. (Clydesdale) 
Arrhenatherum elatius var. 

Vicia sativa 
Vida villosa 
Vida fulgens 
Vida Gerardi 

Phaseolus vulgaris var* (Red K. 
Bean) 

Phaseolus lunatus var. (H.’s B. Lima) 
Dolichos Lablab 
Mucuna pruriens 
Lens esculenta 

Lathyrus odoratus var. Shahzada 
Lathyrus sylvestris 
Lathyrus latifolius var. albus 
Pisxrni sativum var. (Elec. E. Early) 
Pisum sativum var. (Mam. G. 
Seeded) 

Pisum sativum var. (L. W. Marrow¬ 
fat) 

Wistaria chinensis 
Arachis hypogaea 

Polygonum Fagopyrum var. (Amer¬ 
ican) 

Polygonum Fagopyrum var. (Japa¬ 
nese) 

Quercus rubra 
Quercus texana 
Aesculus Hippocastanum 
Arum palaestinum 
Lilium candidum 

Lilium longiflorum var. giganteum 
Lilium Parryi 
Lilium philadelphicum 
Lilium tigrinum var. splendens 
Lilium Henryi 
Lilium auratum 
Lilium speciosum var. album 
Lilium superbum 
Lilium tenuifolium 
Lilium pardalinum 
Lilium j^uberulum 
Fritillaria aurea 
Tulipa Hageri 
Tulipa sylvestris 
Puschkinia scilloides 
Erythronium Dens-canis 
Erythronium Dens-canis var. grand. 
Erythronium americanum 
Erythronium califomicum 
Hyacinthus orientalis var, albus 
superb. 

Hyacinthus orientalis var. albulus 
(Italian) 

Colchieum Parkinsoni 
Zephyranthes Candida 
Haemanthus Katherinae 
Hymenocallis undulata 
Hymenocallis calathina 
Leucojum vernum 
Leucojum aestivum 


Narcissus Bulbocodium 
Narcissus Bulbocodium var, con- 
spieuus 

Narcissus Bulbocodium var. mono- 
phyllus 

Narcissus ineomparabilis 
Narcissus poeticus 
Narcissus biflorus 
Narcissus Jonquilla 
Narcissus Jonquilla var. Campernelli 
rug. 

Tacca pinnatifida 
Iris florentina 
Iris pallida speciosa 
Iris pumila var. cyanea 
Iris Bismarckiana 
Moraea tristis 

Tigridia Pavonia var. grand, alba 
Gladiolus primulinus 
Watsonia Meriana 
Freesia refracta var. alba 
Marica gracilis 
Sparaxis grandidora alba 
Zingiber officinale 

Zingiber officinale var. Jamaica No. 1 
Zingiber officinale var. Jamaica No. 2 
Zingiber officinale var. Cochin 
Maranta leuconeura 
Stromanthe sanguinea 
Nymphaea Gladstoniana 
Nymphaea odorata var. rosea 
Anemone apennina 
Anemone fulgens 
Anemone blanda 
Aconitum Napellus 
Actaea alba 
Ranunculus bulbosus 

L-F, light to fair coloration 
Vida Faba 

Lathyrus magellanicus var. albus 
Arisaema triphyllum 
Fritiliaria meleagris 
Fritillaria pyrenaica 
Fritillaria pudica 
Fritillaria liliacea 
Fritillaria recurva 
Tulipa Greigi 
Tulipa Billietiana 
Tulipa Didieri 

Tulipa Didieri var, mauriana 

Tulipa Didieri var, Fransoniana 

Tulipa Clusiana 

Tulipa Clusiana var. persica 

Tulipa oculus-solis 

Tulipa praecox 

Tulipa australis 

Puschkinia scilloides var. iibanotica 
Erythronium grandifiorum 
Ei^hronium citrinum 
Hyacinthus orientalis var. albulus 
(White) 
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Galtonia candicans 
Muscari commutatum 
Brodiaea peduncularis 
Brodiaea ixioides var. splendens 
Brodiaea Candida 
Brodiaea lactea 
Brodiaea laxa 
Brodiaea californica 
Brodiaea stellaris 
Brodiaea capitata 
Brodiaea congesta 
Triteleia uniflora 
Lachenalia pendula 
Crinum fimoriatulum 
Zephyranthes rosea 
Narcissus Horsfieldii 
Narcissus maximus 
Narcissus odorus 

Narcissus Jonquilla var. rugulosus 
Narcissus tazetta var. orientalis 
Iris iberica 

Iris xiphium var. Grand Tresorier 
Iris xiphium var. Wilhelmine 
Iris xiphium var. lusitanica 
Iris tin^tana 
Iris reticulata. 

Iris Histrio 
Iris alata 
Iris caucasica 
Homeria coUina 

Tigridia Pavonia var. conchiflora 
Gladiolus byzantinus 
Gladiolus cardinalis (Blushing Bride) 
Gladiolus floribundus 
Tritonia crocata 
Tritonia crocata var, lilacea 
Tritonia crocata var. rosea 
Tritonia Pottsii 
Tritonia crocosmaeflora 
Freesia refracta var. Leichtlinii 
Antholyza crocosmoides 
. Antholyza paniculata 
Crocus Susianus (Cloth of Gold) 
Crocus versicolor (Cloth of Silver) 
Crocus var. (Baron von Brunow) 
CypeUa Herperti 
Sparaxis var, (Albertine) 
ma speciosa 
Iria var. (Emma) 

Bahiana var. (violacea) 

Curcuma longa 
Maranta Massangeana 
Maranta musaica 
Calathea vittata 
Calathea Vandenheckei 
Nymphaeaalba 

Nymphaea marliacea var. albida 
Nelumbo nucifera, 

Nelumbo lutea 
Anemone japonica 
(3ochlearia Armoracia 
Cydamen repandum 


Cyclamen coum 
Gloxinia var. 

Zamia integrifolia 

F-D, fair to dark coloration 
Arum cornutum 
Dracunculus vulgaris 
Dieffenbachia seg. var, nob. (pith) 
Dieffenbachia seg. var. nob. (cort.) 
Dieffenbachia seg. var. mac. (cort.) 
Dieffenbachia seg. var. irror. (pith) 
Dieffenbachia seg. var. irror. (cort.) 
Dieffenbachia illustris (pith) 
Dieffenbachia illustris (cortex) 
Calochortus albus 
Calochortus Maweanus var. major 
Calochortus Benthami 
Calochortus lilacinus 
Calochortus nitidus 
Calochortus Howellii 
Calochortus Leichtlinii 
Calochortus luteus var. oculatus 
Calochortus splendens 
Scilla sibirica 
Scilla peruviana 
Scilla bifolia 
Chionodoxa Lucillae 
Chionodoxa Tmolusi 
Chionodoxa sardensis 
Omithogalum narbonense (pyrami- 
dale) 

Muscari botryoides 

Muscari paradoxum 

Muscari micranthum 

Muscari conicum 

Muscari racemosum 

Muscari compactum 

Muscari comosum 

Brodiaea cocdnea 

Brodiaea grandiflora 

Brodiaea Purdyi 

Lachenalia tricolor var. luteola 

Amaryllis belladonna major 

Hippeastrum vittatum 

Hippeastrum equestre 

Hippeastrum aulicum var. robustum 

Vallota purpurea 

Crinum americanum 

Sprekelia formosisshna 

Galanthus nivalis 

Galanthus Elwesii 

Alstroemeria ligtu 

Stembergia lutea 

Watsonia humilis 

Wataonia iridifolia var. O’Brieni 

Ixia viridiflora 

Babiana var. (Athracfeion) 

Musa Cavendishii 

Musa Cavendishii (green fruit) 

Musa sapientum 
Hedychium coronarium 
Hedychium Gardnerianum 
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Curcuma petiolata 
Canna Roscoeana 
Canna edulis 

Canna var. (Kdnigin Charlotte) 
Canna var. (President Carnot) 
Canna var. (L. E. Baily) 

Canna var. (Mrs. Kate Grey) 
Maranta arundinacea 
Maranta arundinacea var. No. 1 
Maranta arundinacea var. No. 2 
Calathea Lietzei 

Nymphaea marliacea var. camea 
Nymphaea odorata 
Eranthis hyemalis 
Ranunculus Ficaria 
Jatropha Curcas 
Manihot utilissima 
Batatas edulis 


Gesneria tubidora 
Trianosperma ficifolia 
Dioon edule 

D-VD, dark to very dark coloration 
Dieffenbachia seg. var. mac, (pith) 
Ornithogalum nutans 
Omithogalum umbellatum 
Ornithogalum thyrsoides var. aureum 
Alstroemeria brasiliensis 
Alstroemeria aurantiaca (aurea) 
Musa ensete 
Canna Warscewiczii 
Canna musaefolia 
Canna var. (Jean Tissot) 

Canna var. (J. D. Eisele) 

Solanum tuberosum 


THE TEMPERATURES OF GELATINIZATION 
OP VARIOUS STARCHES 

TABLE E 

Degrees 

Centigrade 


Pritillaria pudica. 49.60 

Tulipa Greigi. 50.30 

Erythronium citrinum. 60.45 

Calochortus Howellii. 50.50 

Tulipa Didieri. 50.75 

Tulipa Didieri var. mauriana. 50.95 

Tulipa australis. 51.15 

Lilium Parryi... 62,60 

Erythronium Dens-canis. 52.66 

Calochortus albus. 53.00 

Erythronium grandifiorum. 63.00 

Erythronium americanum. 63.45 

Tulipa oculus-solis. 53.75 

Erythronium Dens-canis var. grandifiorum. 64.00 

Tulipa Clizsiana var. persica. 64.76 

Alstroemeria aurantiaca (aurea)... 64.75 

Calochortus nitidus. 64.75 

Tulipa Didieri var. Fransoniana... 54.85 

Cypella Herbert!. 65.00 

Trillium sessile var. califomicum. 66.00 

Pritillaria liliacea...*. 65.10 

Calochortus splendens... 55.10 

Tulipa Billietiana. 65.25 

Omithogalum narbonense (pyramidale). 66.60 

Tulipa praecox. 66.80 

Lilium Henryi. 66.00 

Puschkinia scilloides. 66.36 

Puschkinia scilloides var. libanotica. 56.70 

Trillium ovatum... 56.75 
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Cenugrade 

Oraithogalum umbellatum. 66.75 

Tulipa Hageri. 66.90 

Tulipa Clusiana. 57.10 

Tulipa sylvestris. 67.15 

Lilium tenuifolium. 67,30 

Alstroemeria brasiliensis. 67.75 

Erythronium califomicum... 67.90 

Trillium grandiflorum. 68.00 

Lathsmis sylvestris. 68.00 

Calochortus luteus var. oculatus. 68.10 

Alstroemeria ligtu. 68.60 

Galtonia candicaus. 58.60 

Lilium auratum. 68.60 

Fritillaria recurva. 68.70 

Calochortus lilacinus. 69.00 

Lilium martagon. 59.10 

Castauea americaua. 69.25 

Calochortus Maweanus var. major.69.60 

Fritillaria meleagris. 69,50 

Castauea pumila.69.76 

Tigridia Pavonia var. conchifiora. 60.00 

Castauea sativa var. numbo.60.00 

Chionodoxa Lucillae.60.00 

Arrhenatherum elatius var. 60,26 

Lachenalia pendula...60.66 

Quercus alba. 60.76 

Brodiaealaxa. 61,00 

Convallaria majalis. 61.00 

Secale cereale var. (Mammoth Winter). 61.00 

Tigridia Pavbuia var. grandiflora alba...61.00 

Hordeum sativum var. (Champiou). 61.00 

Castauea sativa var. 61.00 

Chionodoxa sardeusia... 61.10 

Colchicum Parkinsohi. 61.25 

Omithogalum nutans. 61.26 

Calochortus Beuthami. 61.60 

Lilium superbum. 61.60 

lilium candidum. 61.66 

Brodiaea ixioides yar. spleudens...... 61.75 

Brodiaea Candida... 62.00 

Secale cereale var, (spring)..... 62.00 

LiMum tigriuiuDa var. splendens.. 62,06 

Lilium puberulum... 62.16 

Chionodoxa Tmolusi..... V .. 62.36 

Canna var. (J. D. Eisele).. 62,50 

Canna var;. (Mrs. Kate Grey)... 62.50 

Lilium longMorum var. gigauteum... 62^55 

Britillaria aurea........[ 62176 

Triticum sativum var. dicoccum...... ^..,.. 62 I 90 




















































Starch Analysis 


25 


De^ees 

Centigrade 


Calochortus Leichtlinii. 63.00 

Quercus rubra. 63.00 

Musaensete. 63.00 

Tacca pinnatifida. 63.00 

Avena sativa var, (Clydesdale). 63.00 

Lathyrus latifolius var. albus. 63.00 

Fritillaria pyrenaica. 63.15 

Zea Mays var. everta (White Rice). 63.26 

Zea Mays var. everta (Golden Queen). 63.26 

Lilzum pardalinum. 63,30 

Polygonum Fagopyrum var. (American). 63.50 

Quercus Muhlenbergii. 63.75 

Lilium philadelphicum. 63.90 

Lilium rubellum. 63.95 

Triticum sativum var. vulgare. 64.00 

Dracunculus vulgaris. 64.25 

Quercus texana. 64.25 

Lilium speciosum var. album... 64.35 

Brodiaea lactea. 64.50 

Iris caucasica. 64.60 

Scilla bifolia. 64.75 

Quercus Prinus. 64.75 

Polygonum Fagopyrum var, (Japanese). 64.75 

Zea Mays var. saccharata (Black Mexican). 66.00 

Vicia Faba. 66.00 

Canna var. (Konigin Charlotte). 65.25 

Iris reticulata. 66.25 

Iris xiphium var. Grand Tresorier. 65.60 

Iris tingitana. 65.50 

Canna var. (President Carnot). 65.60 

Scilla peruviana. 65.50 

Iris Histrio. 66.60 

Brodiaea capitata. 65.57 

Lilium longifiorum var. eximium. 66.60 

Brodiaea grandiflora... 65.90 

Scilla sibirica. 66.00 

Vicia villosa.. 66.00 

Ornithogalum thyrsoides var. aureum. 66.00 

Iris xiphium var. Wilhelmine. 66.50 

Galanthus nivalis. 66.60 

Arachis hypogaea. 66.50 

Iris alata. 66.50 

Zea Mays var. indentata (Early Learning). 66.50 

Zea Mays var. saccharata (Golden Bantam). 66.60 

Fritillaria armena. 66.60 

Zea Mays var. indentata (Hickory King).. 66.75 

Zea Mays var. saccharata (StowelFs Evergreen). 66.85 

Andropogon Sorghum. 66,90 

Hyacinthus orientalis var. albus superbissimus.. 67.00 
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DeRrees 


Centigrade 

Iris xiphium var. lusitanica. 67.00 

Brodiaea Purdsd. 67,00 

Brodiaea californica. 67.30 

Musa Cavendishii (green fruit). 67.50 

Canna edulis. 67.60 

Mxisa Cavendishii. 67.75 

Andropogon Sorghum var, (White Kaffir Corn). 68.00 

Musa sapientum.... 68,00 

Muscari comosum. 68.00 

Zea Mays var. indurata (North Dakota). 68.00 

Brodiaea stellaris. 68.10 

Fritillaria imperialis var. Aurora. 68,40 

Lathyrus odoratus var, Shahzada. 68,60 

Hymenocallis calathina. 68.60 

Pisum sativum var. (Large White Marrowfat)... 68.60 

Brodiaea peduncularis. 68.60 

Zea Mays var. indurata (Compton’s Early)... 68.60 

Dieffenbachia seguine var. irrorata (cortex). 68.75 

Aesculus Hippocastanum. 69.00 

Dieffenbachia seguine var. irrorata (pith). 69.00 

Dieffenbachia seguine var. nobilis (pith). 69.00 

Lathyrus magellanicus var. albus. 69.00 

Dieffenbachia seguine var. nobilis (cortex). 69.00 

Maranta Massangeana.. 69.00 

Hyacinthus orientalis var. albulua (White). 69.00 

Canna Warscewiczii. 69.00 

Canna var. (L. E. Baily).... 69.00 

Brodiaea congesta. 69.25 

Triteleia uniflora... 69.45 

Dieffenbachia illustris (pith). 69.50 

Canna Roscoeana_ .... _.*. 69.60 

Hyacinthus orientalis var. albulus (Italian)... 69.60 

Muscari micranthum. 69.75 

Crocus Susianus (Cloth of Gold)..... 70.00 

Pisum sativum var. (Electric Extra Early).... T'O.OO 

Arum eomutum.... 70.00 

Brodiaea coccinea........ *. 70.00 

Moraea tristis... 70.00 

Canha var. (Jean Tissot).... 70.00 

Muscari compactxun... 70.00 

Arisaema triphyllum... 70.00 

Dieffenbachia illustris (cortex).. 70.00 

Mariea ^dlis.. 70,00 

Galanthus Elwesii... 70.00 

Andropogon Sorghum var. (^Yellow Branching Sorghum).. 70.00 

Canna musaefoMa........... 70.60 

Arum palaestinum,.. 70.60 

Dieffenbachia seguine var. maculata (pith).. 70.60 

Pisum sativum var. (Mammoth Gray Seeded).... _ 70.50 
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Degrees 
Centigrade 

Dieffenbachia seguine var. maculata (cortex).70.60 

Vicia Gerardi. 71.00 

Muscari botryoides. 71.00 

Hedychium Gardnerianum. 71.15 

Wistaria chinensis. 71,60 

Sparaxis grandifiora alba. 71,50 

Hymenocallis undulata.'. 71,50 

Leucojum vernum. 71.50 

Iris florentina. 71.50 

Hippeastmm aulicum var, robustum... 71.75 

Iris Bismarckiana. 72.00 

Antholyza paniculata. 72.00 

Maranta arundinacea var. No, 2. 72.00 

Hippeastrum vittatum. 72.00 

Narcissus Bulbocodium. 72.00 

Vicia fulgens. 72.00 

Muscari commutatum. 72.00 

Arum italicum. 72.00 

Lens esculenta. 72.25 

Hedychium coronarium. 72.30 

Vicia sativa. 72.50 

Homeria collina. 72.50 

Hippeastrum equestre. 72.50 

Sparaxis var. (Albertine). 72.50 

Leucojum aestivum... 72.50 

Maranta arundinacea var. No. 1. 72.50 

Tritonia Pottsii. 72.50 

Narcissus Bulbocodium var. conspicuus. 72,75 

Tritonia crocosmaeflora. 73.00 

Mxxscari paradoxum..73,00 

Zephyranthes Candida.73.00 

Muscari conicum. 73.00 

Lachenalia tricolor var. luteola.73.10 

Iris iberica. 73.10 

Pisum sativum var. (Thomas Laxton)..73.26 

Iris pumila var. cyanea.73.25 

Narcissus poeticus. 73.26 

Romulea rosea var, speciosa.73.50 

Gelasine azmea. 73.50 

Pisum sativum var. (Eugenie, yellow). 73.50 

Zingiber officinale. 73.85 

Narcissus Horsfieldii. 74.00 

Amaryllis belladonna major. 74.00 

Narcissus Bulbocodium var. monophyllus. 74.00 

Mucuna pruriens. 74.;00 

Antholyza crocosmoides... 74.00 

Maranta leuconeura. 74.00 

Crocus var. (Baron von Brunow). 74.00 

Vallota purpurea. 74.26 
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Degrees 

Ccntigrado 

Pisum sativum var. (Eugenie, green) .. 74.60 

Phaseolus vulgaris var, (Red Kidney Bean). 74.60 

Watsonia iridifolia var. O'Brieni. 74.60 

Narcissus odorus. 74.60 

Iris pallida speciosa... 74.60 

Oryza sativa var. 74.75 

Muscari racemosum. 74.75 

Richardia africana. 76.00 

Narcissus biflorus... 76.00 

Crocus versicolor (Cloth of Silver). 75.00 

Panicum Crus-galli var. 76.25 

Narcissus Jonquilla rugulosus... 76.25 

Narcissus maximus. 75.25 

Stembergia lutea. 75.60 

Watsonia humilis. 76.50 

Zephyranthes rosea. 76.00 

Crinum fimbriatulum. 76.00 

Narcissus Jonquilla. 76.00 

Richardia Elliotiana. 76.00 

Watsonia Meriana. 76.26 

Narcissus incomparabilis. 76.26 

Gladiolus cardinalis (Blushing Bride).... 76.60 

Narcissus Jonquilla Campemelli rugulosus. 76.60 

Freesia refracta var. alba. 76.76 

Maranta arundinacea. 77.00 

Narcissus tazetta var. orientalis. 77.00 

Sprekelia formosissima. 77.00 

Crinum americanum. 77.00 

Freesia refracta var. Leichtlinii. 77,25 

Richardia albo-maeulata.. 77,50 

Gladiolus byzantinus. 78.60 

DoHchos Lablab. 79.60 

Phaseolus lunatus var. (Henderson’s Bush Lima). 79,76 

Haemanthus Katherinae... 80.00 

Babiana var. violaeea. 80.00 

Gladiolus primulinus...*. 80.60 

Tritonia securigera... 81 ,qq 

Gladiolus floribundus. 81.00 

Tritonia crocata var. rosea. 81,60 

Tritonia crocata var, lilacina. 81,76 

Babiana var. (Athraction). 82.00 

Zmgiber officinale var, Jamaica No. 1.. * 82.26 

Curcuma petiolata.82.60 

Tritonia crocata...... !!!!!! . 82 60 

Curcuma longa. .. *!!!!!!!.!..!!. 82 60 

Ixia viridiflora...83 00 

Ixia speciosa..... !!!!!!!!!!!! 84 00 

lada var, (Emma)... !!!!!!!!!!!!!!!! 84160 

Zmgiber officinale var. Jamaica No. 2...... 86.90 

Zingiber officinale var. Cochin..... !!.!!!!!!!!!! 9o!oO 
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THE CHLORAL HYDRATE-IODINE REACTIONS 
OF VARIOUS STARCHES 
TABLE P 


0-6, zero to five minutes for gelatini- 
zation 

Zea Mays var. everta (Golden Queen) 
Zea Mays var. everta (White Rice) 
Pisum sativum var. (Eugenie, yellow) 
Pisum sativum var. (Eugenie, green) 
Pisum sativum var. (Thos. Laxton) 
Wistaria chinensis 
Arachis hypogaea 

Polygonum Fagopyrum var. (Ameri¬ 
can) 

Polygonum Fagopyrum var. (Japa¬ 
nese) 

Quercus alba 
Quercus Prinus 
Quercus rubra 
Quercus texana 
Castanea americana 
Castanea sativa var. numbo 
Castanea sativa var. 

Castanea pumila 
Arum cornutum 
Richardia africana 
Lilium Parryi 

Lilium tigrinum var. splendens 
Lilium speciosum var. album 
Lilium martagon 
Lilium ^ardalinum 
Fritillaria meleagris 
Fritillaria jjudica 
Fritillaria liliacea 
Calochortus Benthami 
Calochortus lilacina 
Calochortus nitidus 
Ornithogalum thyrsoides var. aureum 
Erythronium Dens-canis 
Erythronium Dens-canis var. grand. 
Er^hronium americanum 
Er^hronium grandiflorum 
Erythronium citrinum 
Hyacinthus orientalis var, alba 
superb. 

Hyacinthus orientalis var. albulus 
(White) 

Convallaria majalis 
Trillium grandiflorum 
Trillium ovatum 

Trillium sessile var. califomicum 
Haemanthus Katherinae 
Hymenocallis calathina 
Iris florentina 
Iris Bismarckiana 
Crocus Susianus (Cloth of Gold) 
Crocus var. (Baron von Brunow) 
Sparaxis grandiflora alba 
Sparaxis var. (Albertine) 

Musa Cavendishii 


Musa Cavendishii (green fruit) 

Musa sapientum 
Zingiber officinale 
Hedychium coronarium 
Hedychium Gardnerianum 
Canna Warscewiczii 
Canna Roscoeana 
Canna edulis 

Canna var. (Konigin Charlotte) 
Canna var. (President Carnot) 

Canna var. (L. E. Baily) 

Canna var. (Mrs. Kate Grey) 

Canna var. (Jean Tissot) 

Canna var. (J. D. Eisele) 

Nelumbo nucifera 
Nelumbo lutea 
Anemone apennina 
Anemone fulgens 
Anemone blanda 
Anemone japonica 
Aconitum Napellus 
Actaea alba 

Actaea spicata var. rubra 
Cimicifuga racemosa 
Eranthis hyemalis 
Ranunculus bulbosus 
Ranunculus Ficaria 
Adonis amurensis 
Cochlearia Armoracia 
Jatropha Curcas 
Cyclamen repandum 
Cyclamen coum 
Gloxinia var. 

Trianosperma ficifolia 

5-10, five to ten minutes for gelatiniza- 
tion 

Zea Mays var. indurata (N. Dakota) 
Zea Mays var. indurata (C.’s Early) 
Zea Mays var. indentata (E’y L'g) 
Zea Mays var. indentata (H. King) 
Zea Mays var. saccharata (S.’s E'n) 
Zea Mays var. saccharata (B. Mex.) 
Zea Mays var. saccharata (G. B'm) 
Secale cereale var. (spring) 

Avena sativa var. (Clydesdale) 
Arrhenatherum elatius var, 

Quercus Muhlenbergii 
Aesculus Hippocastanum 
Arum palaestinum 
Dracunculus vulgaris 
Richardia albo-maculata 
Lilium longiflorum var. eximium 
Lilium rubellum 
Lilium philadelphicum 
Lilium superbum 
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Lilium tenuifolium 
Fritniaria pyrenaica 
Fritillaria aurea 
Fritillaria armena 
Calocliortus albus 
Calochortus Maweanus var. major 
Calochortus Howellii 
Calochorttis Leichtlinii 
Calochortus luteus var. oculatus 
Calochortus splendens 
Tulipa Hageri 
Tulipa Greigi 
Tulipa Clusiana 
Tulipa Clusiana var* persica 
Tulipa oculus-solis 
Tulipa australis 
Chionodoxa Tmolusi 
Puschkinia scilloides 
Omithogalum nutans 
Ornithogalum umbellatum 
Omithogalum narbonense (pyrami- 
dale) 

Erythronium califomicum 
Gdtonia candicans 
Amaryllis belladonna major 
Sprekelia formosissima 
Hymenocallis undulata 
Afetroemeria ligtu 
Alstroemeria brasiliensis 
Tigridia Pavonia var. conchifiora 
Crocus versicolor (Cloth of Silver) 
Musa ensete 
Curcuma longa 
Curcuma petiolata 
Canna musaefolia 

10-15, ten to fifteen minutes for 
gelatinization 

Andropogon Sorghum var. (W. K. 
Com) 

Andropogon Sorghum var. (Y. B. 
Sor^J 

Panicum Crus-galli var. 

Diefienbachia seg. var. nob. (cort.) 
Lilium candidum 

Lilium longiflorum var. giganteum 
Lilium Henryi 
Lilium puberulum 
Eritillana imperialis var. Aurora 
Fritillaria recurva 
Tulipa sjrivestns 
Tulipa Billietiana 
Tulipa Bidieri var. Fransoniana 
SciUa sibirica 
S<^ peruviana 
Sdlla bifolia 
Chionodoxa Ludllae 
Chionodoxa sardensis 
Puschkinia sciHoid^ var* hbanotica 
Hyaemi^hus orient, var. albulus 
(ItaKan) 

Crinum americanum 


Galanthus nivalis 
Iris pallida speciosa 
Iris pumila var. cyanea 
Iris iberica 

Iris xiphium var. Grand Tresorier 
Iris xiphium var. Wilhelmine 
Iris xiphium var. luaitanica 
Iris caucasica 

Tigridia Pavonia var, grand, alba 
Gladiolus floribundus 
Watsonia iridifolia var, O'Brieni 
Stromanthe sanguinea 

15-20, fifteen to twenty minutes for 
gelatinization 

Andropogon Sorghum var. (Shallu) 
Oryza sativa 

Secale cereale var. (Mammoth 
Winter) 

Richardia Elliotiana 
Lilium auratum 
Tulipa Didieri 

Tulipa Didieri var. mauriana 
Tulipa praecox 
Muscari botryoides 
Muscari micranthum 
Alstroemeria aurantiaca (aurea) 
Watsonia humilis 
Watsonia Meriana 

20-25, twenty to twenty-five minutes 
for gelatinization 

Diefienbachia seg. var. irror, (cort.) 
Iris tingitana 
Tritonia crocata 
Tritonia crocata var. rosea 

25-30, twenty-five to thirty minutes 
for gelatinization 
Lathyrus sylvestris 
Lathyrus latifolius var, albus 
Arum italicum 
Arisaema triphyllum 
Dieffenbachia seg* var. nob. (pith) 
Muscari commutatum 
Muscari compactum 
Muscari comosum 
Lachenalia pendula 
Crinum fimoriatulum 
Leucojum vemum 
Iieucojum aeativum 
Galanthua Elwesii 
Iris alata 

Tritonia crocata var. lilacina 
Tritonia seturigera 
Cypella Herbert! 

Ixia speciosa 
Lda viridifiora 
Ixia var. (Emma) 

Nymphaea odorata var. rosea 
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30-35, thirty to thirty-five minutes 
for gelatinization 
Brodiaea Candida 
Brodiaea laxa 

35-40, thirty-five to forty minutes for 
gelatinization 

Dieffenbachia seg. var. irror. (pith) 
Iris reticulata 

40-45, foi^ to forty-five minutes for 
gelatinization 
Brodiaea lactea 
Lachenalia tricolor var. luteola 
Narcissus Jonquilla 
Solanum tuberosum 

45-50, forty-five to fifty minutes for 
gelatinization 
Muscari racemosum 
Colchicum Parkinsoni 
Hippeastrum aulicum var. robustum 

60-56, fifty to fifty-five minutes for 
gelatinization 
None 

56-60, fifty-five to sixty minutes for 
gelatinization 

Triticum sativum var. vulgare 

Triticum sativum var. dicoccum 

Hordeum sativum var, (Champion) 

Vicia sativa 

Vida villosa 

Vicia Faba 

Vida fulgens 

Vicia Gerardi 

Phaseolus vulgaris var. (Red K. 
Bean) 

Phaseolus lunatus var. (H.’s B. Lima) 
Dolichos Lablab 
Mucuna pruriens 
Lens esculenta 

Lathyrus odoratus var* Shahzada 
Lathyrus magellanicus var. albus 
Pisum sativum var. (Elec. E. Early) 
Pisum sativum var. (Mam. G. 
Seeded) 

Pisxim sativum var. (L. W. Marrow¬ 
fat) 

Dieffenbachia seg. var, mac. (pith) 
Dieffenbachia seg. var. mac. (cort.) 
Dieffenbachia illustris (pith) 
Diefienbachia illustris (cortex) 
Muscari paradoxum 
Muscari conicum 
Brodiaea pedimcularis 
Brodiaea ixioides var, splendens 
Brodiaea coccinea 
Brodiaea grandiflora 


Brodiaea califomica 
Brodiaea Purdyi 
Brodiaea stellaris 
Brodiaea capitata 
Brodiaea congesta 
Triteleia uniflora 
Hippeastrum vittatum 
Hippeastrum equestre 
Vallota purpurea 
Zephyranthes Candida 
Zephyranthes rosea 
Sternbergia lutea 
Narcissus Horsfieldii 
Narcissus maximus 
Narcissus Bulbocodium 
Narcissus Bulbocodium var. con- 
spicuus 

Narcissus Bulbocodium var. mono- 
phyllus 

Narcissus incomparabilis 
Narcissus odorus 
Narcissus poeticus 
Narcissus biflorus 
Narcissus Jonquilla var. rugulosus 
Narcissus Jonquilla var. Campernelli 
rug. 

Narcissus tazetta var. orientalis 

Tacca pinnatifida 

Iris Histrio 

Moraea tristis 

Homeria collina 

Gladiolus byzantinus 

Gladiolus primulinus 

Gladiolus cardinalis (Blushing Bride) 

Tritonia Pottsii 

Tritonia crocosmaeflora 

Freesia refracta var. alba 

Freesia refracta var. Leichtlinii 

Antholyza crocosmoides 

Antholyza paniculata 

Romulea rosea var. speciosa 

Marica gracilis 

Gelasine azurea 

Babiana var. (violacea) 

Babiana var. (Athraction) 

Zingiber officinale var. Jamaica No, 1 

Zingiber officinale var. Jamaica No. 2 

Zingiber officinale var. Cochin 

Maranta arundinacea 

Maranta arundinacea var. No. 1 

Maranta arundinacea var. No. 2 

Maranta Massangeana 

Maranta leuconeura 

Maranta musaica 

Calathea Lietzei 

Calathea vittata 

Calathea Wiotiana 

Calathea Vandenheckei 

Nymphaea alba 

Nymphaea marUacea var. albida 
Nymphaea marliacea var. camea 
Nymphaea Gladstoniana 
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Nymphaea odorata 
Manihot utilissima 
Batatas edulis 
Gesneria tubiflora 


Cycas revoluta 
Cycas circinalis 
Dioon edule 
Zamia integrifolia 


THE CHROMIC ACID REACTIONS OF 
VARIOUS STARCHES 

TABLE G 


0-1, zero to one minute for gelatini- 
zation 

Zea Mays var. indentata (H. King) 
Zea Mays var. saccharata (B. Mex.) 
Avena sativa var. (Clydesdale) 
Arrhenatherum elatius var. 

Wistaria chinensis 

Polygonum Fagopyrum var. (Ameri¬ 
can) 

Polygonum Fagopyrum var. (Japa¬ 
nese) 

Quercus alba 
Quercus Mublenbergii 
Quercus rubra 
Quercus texana 
Castanea americana 
Castanea sativa var. numbo 
Castanea sativa var. 

Castanea pumila 
Aesculus Hippocastanum 
lilium candidum 

Lilium longiflorum var. giganteum 
Lilium longiflorum var. eximium 
Lilium Parryi 
Lilium rubellum 
Lilium philadelphicum 
Lilium tigrinum var. splendens 
Lilium Henpri 

Lilium speciosum var, album 

Lilium martagon 

Lilium superbum 

Lilium tenuif olium 

Lilium pardallnum 

Lilium uberulum 

Fritillaria meleagiis 

Fritillaria pyrenaica 

Fritillaria pudica 

Fritillaria aurea 

Fritillana armena 

Fritillaria imperialis var. Aurora 

Fritillaria liliacea 

Fritillaria recurva 

Calocbortus albus 

Calocbortus Maweanus var. major 

Calocbortus lilacinus 

Calocbortus nltidus 

Calocbortus Howellii 

Calocbortus Leicbtlinii 

Calocbortus luteus var. oculatus 

Calocbortus splendens 

Tulipa Hageri 


Tulipa sylvestris 
Tulipa Greigi 
Tulipa Billietiana 
Tulipa Didieri 

Tulipa Didieri var. mauriana 
Tulipa Didieri var. Fransoniana 
Tulipa Clusiana 
Tulipa Clusiana var. persica 
Tulipa oculus-solis 
Tulipa praecox 
Tulipa australis 
Scilla sibirica 
Puschkinia scilloides 
Puscbkinia scilloides var. libanotica 
Ornithogalum nutans 
Ornitbogalum umbellatum 
Ornithogalum narbonense (pyrami- 
dale) 

Erytbronium Dens-canis 

Ei^hronium Dens-canis var. grand. 

Er^bronium americanum 

Erytbronium grandiflorum 

Er^bronium citrinum 

Erytbronium califomicum 

Galtonia candicans 

Convallaria majalis 

Trillium grandiflorum 

TrUlium ovatum 

Trillium sessile var. califomicum 

Alstroemeria ligtu 

Alstroemeria brasiliensis 

Iris florentina 

Iris Bismarckiana 

Iris xiphium var. Grand Tresorier 
Tigridia Pavonia var. grand, alba 
Tigridia Pavonia var. conchiflora 
Crocus Susianus (Cloth of Gold) 
Sparaxis var. (Albertine) 

Musa ensete 

Nymphaea marliacea var. carnea 
Neltambo lutea 
Anemone apennina 
Anemone fulgens 
Anemone blanda 
Anemone japonica 
Aconitum Napellus 
Actaea alba 

Actaea spicata var. rubra 
Cimicifuga racemosa 
Eranthis hyemalis 
Banunculus bulbosus 
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Ranunculus Ficaria 
Adonis amurensis 
Cochlearia Armoracia 
Jatropha Curcas 
Cyclamen repandum 
Cyclamen coum 
Gloxinia var. 

1-2, one to two minutes for gelatiniza- 
tion 

Zea Mays var. everta (Golden Queen) 
Zea Mays var. everta (White Rice) 
Zea Majrs var. saccharata (G. B'm) 
Panicum Crus-galli var, 

Triticum sativum var. dicoccum 
Secale cereale var. (Spring) 

Vicia Gerardi 
Lathyrus sylvestris 
Arachis hypogaea 
Quercus Prinus 

Dieffenbachia seg. var. irror, (cort.) 
Lilium auratum 
Calochorttis Benthami 
Scilla peruviana 
Scilla bifolia 
Chionodoxa Lucillae 
Chionodoxa Tmolusi 
Chionodoxa sardensis 
Omithogalum thyrsoides var. aureum 
Hyacinthus orientalis var. .albus 
superb. 

Muscari micranthum 
Muscari commutatum 
Brodiaea laxa 
Colchicum Parkinsoni 
Galanthus nivalis 
Alstroemeria aurantiaca (aurea) 

Iris pallida speciosa 
Iris iberica 

Iris xiphium var. Wilhelmine 

Iris xiphium var. lusitanica 

Iris reticulata 

Iris caucasica 

Antholyza panieulata 

Crocus var. (Baron von Brunow) 

Sparaxis grandiflora alba 

Ixia speciosa 

Ixia viridifiora 

Ixia var. (Emma) 

Babiana var. (violacea} 

Babiana var, (Athraction) 

Musa sapientum 

Zmgiber ofl&cinale 

Canna Warscewiczii 

Canna var. (Konigin Charlotte) 

Canna var, (President Carnot) 

Canna var. (L. E. Baily) 

Canna var. (Mrs. Kate Grey) 

Canna var, (J. D. Eisele) 

Maranta arundinacea var. No. 1 
Maranta arundinacea var. No. 2 
Maranta leuconeura 


Nymphaea alba 
Nymphaea odorata var. rosea 
Nelumbo nucifera 
Manihot utilissima 
Trianosperma ficifolia 
Dioon edule 

2- 3, two to three minutes for gelatiniza- 

tion 

Zea Mays var. saccharata (S.'s E'n) 
Andropogon Sorghum var. (W. K, 
Corn) 

Andropogon Sorghum var, (Shallu) 
Triticum sativum var. vulgare 
Secale cereale var. (Mammoth 
Winter) 

Hordeum sativum var, (Champion) 
Vicia villosa 
Vicia Faba 
Vicia fulgens 

Pisum sativum var. (Eugenie, green) 
Hyacinthus orientalis var. albulus 
(V^ite) 

Hyacinthus orientalis var. albulus 
(Italian) 

Muscari racemosum 
Muscari compactum 
Muscari comosum 
Amaryllis belladonna major 
Hymenocallis calathina 
Iris pumila var. cyanea 
Iris tingitana 
Iris alata 

Watsonia iridifolia var. O'Brieni 
Freesia refracta var. Leichtlinii 
Antholyza crocosmoides 
Crocus versicolor (Cloth of Silver) 
Cypella Herbert! 

Musa Cavendishii (green fruit) 
Canna Roscoeana 
Canna edulis 
Canna var. (Jean Tissot) 

Maranta Massangeana 
Nymphaea Gladstoniana 
Nymphaea odorata 

3- 4, three to four minutes for gelatiniza- 

tion 

Zea Mays var. indurata (N. Dakota) 
Zea Mays var. indurata (C.'s Early) 
Andropogon Sorghum var. (Y. B* 
Sorgh.) 

Oryza sativa var, 

Lathyrus latifolius var. albus 
Pisum sativum var. (Mam. G. 
Seeded) 

Richardia africana 

Dieffenbachia seg. var. nob. (pith) 
Dieffenbachia seg. var. nob. (cort.) 
Dieffenbachia seg, irror. (pith) 
Dieffenbachia illustris (pith) 
Dieffenbachia illustris (cortex) 
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Muscari botryoides 
Muscari paradoxum 
Muscari conicum 
Brodiaea Candida 
Brodiaea lactea 
Triteleia uniflora 
Leucojum vernum 

Narcissus JonquUla var. rugulosus 
Tacca pinnatifida 
Iris Histrio 
Moraea tristis 

Gladiolus cardinalis (Blushing Bride) 
Gladiolus floribunduis 
Tritonia Pottsii 
Tritonia crocosmaeflora 
Freesia refracta var. alba 
Romulea rosea var. speciosa 
Canna musaefolia 
Maranta arundinacea 
Nymphaea marliacea var. albida 
Cycas circinalis 

4-6, four to five minutes for gelatiniza- 
tion 

Vicia sativa 

Lathyrus magellanicus var. albus 
Pisum sativum var. (Thos. Laxton) 
Pisum sativum var. (L. W. Marrow¬ 
fat) 

Arum italicum 
Arisaema triphyllum 
Richardia Elliotiana 
Dieffenbachia seg. var. mac. (cort.) 
Brodiaea congesta 
Lachenalia pendula 
Vallota purpurea 
Hymenocallis undulata 
Leucojum aestivum 
Narcissus maximus 
Narei^us Bulbocodium var. mono- 
phyllus 

Narcissus odoms 
Narcissus bifiorus 
Gladiolus primulinus 
Watsonia numilis 
Watsonia Meriana 
Musa Gavendishii 
Hedyehium Gardnerianum 
C^thea vittata 
Calathea Vandenheckei 
Stromanthe sanguinea 
Gesneria tubiflora 
Cycas revoluta 

6-6, five to six minutes for gelatinization 
Pisum sativum var. (Eugenie, yellow) 
Pisum sativum var. (Elec, E. Early) 
Arum cornutum 

Diefienbachia seg. var. mac. (pith) 
Brodiaea hdoides var. splendens 
Brodiaea coccinea 
BDippeastrum vitfcatum 


Hippeastrum equestre 
Hippeastrum aulicum var. robustum 
Zephyranthes Candida 
Zephyranthes rosea 
Narcissus Bulbocodium var. con- 
spicuus 

Nacissus incomparabilis 
Marica gracilis 
Calathea Lietzei 
Calathea Wiotiana 
Solanum tuberosum 
Zamia integrifolia 

6- 7, six to seven minutes for gelatiniza- 

tion 

Dolichos Lablab 
Mucuna pruriens 
Dracunculus vulgaris 
Haemanthus Katherinae 
Sternbergia lutea 

Narcissus Jonquilla var. Campemelli 
rug. 

Gladiolus byzantinus 
Batalas edulis 

7- 8, seven to eight minutes for gelatini¬ 

zation 

Phaseolus vulgaris var. (Red K. 
Bean) 

Phaseolus lunatus var. (H.*s B. Lima) 
Galanthus Elwesii 
Narcissus Bulbocodium 
Narcissus tazetta var. orientalis 
Maranta musaica 

8- 9, eight to nine minutes for gelatini¬ 

zation 

Narcissus poeticus 
Curcuma petiolata 

9- 10, nine to ten minutes for gelatini¬ 

zation 

Lathyrus odoratus var. Shahzada 
Arum palaestinum 
Richardia albo-maculata 
Brodiaea peduncularis 
Brodiaea grandiflora 
Brodiaea Purdyi 
Brodiaea stellaris 
Brodiaea capitata 
Crinum americanum 
Sprekelia formosissima 
Narcissus Jonquilla 
Curcuma longa 

10- 11, ten to eleven minutes for 

gelatinization 

Zingiber oflS.cinale var. Cochin 
Hedyehium coronarium ’ 
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11- 12, eleven to twelve minutes for 

gelatinization 

Gelasine azurea 

12- 13, twelve to thirteen minutes for 

gelatinization 

Lens esculenta 

Zingiber officinale var. Jamaica, No. 2 


13-, thirteen or more minutes for 
gelatinization 
Crinum fimbriatulum 
Narcissus Horsfieldii 
Homeria collina 
Tritonia crocata 
Tritonia crocata var, lilacina 
Tritonia crocata var. rosea 
Tritonia securigera 
Zingiber officinale var. Jamaica, No. 1 


THE PYROGALLIC ACID REACTIONS 
OF VARIOUS STARCHES 

TABLE H 


0-5, zero to five minutes for gelatiniza¬ 
tion 

Zea Mays var. everta (Golden 
Queen) 

Zea Mays var. everta (White Rice) 
Zea Mays var. indurata (N. Dakota) 
Zea Mays var. indurata (C.’s Early) 
Zea Mays var. indentata (E'y L'g) 
Zea Mays var. indentata (H. King) 
Zea Mays var. saccharata (S.*s E’n) 
Zea Mays var. saccharata (B. Mex.) 
Zea Mays var. saccharata (G. B’m) 
Andropogon Sorghum var. (W. K. 
Com) 

Andropogon Sorghum var. (Y. B. 
Sorgh.) 

Andropogon Sorghum var. (Shallu) 
Triticum sativum var. vulgare 
Triticum sativum var. dicoccum 
Secale cereale var. (Mammoth 
Winter) 

Secale cereale var. (Spring) 

Hordeum sativum var. (Champion) 
Avena sativa var. (Clydesdale) 
Arrhenatherum elatius var. 

Vicia sativa 
Vicia villosa 
Vicia fulgens 
Vicia Gerardi 

Phaseolus vulgaris var. (Red K. 
Bean) 

Phaseolus limatus var. XH.'s B. 
Lima) 

Lens esculenta 

Lathyrus odoratus var. Shahzada 
Lathyrus sylvestris 
Lathyrus latifolius var. albus 
Lathyrus magellanicus var. albus 
Pisum sativum var. (Elec. E. Early) 
Pisum sativum var* (Mam. G, Seeded) 
Pisum sativum var. (L. W. Marrow¬ 
fat) 

Arachis hypogaea 

Polygonum Fagopyrum var. 
(American) 


Polygonum Fagopyrum var. (Japa¬ 
nese) 

Quercus alba 
Quercus Prinus 
Quercus rubra 
Quercus texana 
Castanea americana 
Castanea sativa var. numbo 
Castanea sativa var. 

Castanea pumila 
Aesculus Hippocastanum 
Dieffenbachia seg. var. nob. (pith) 
Dieffenbachia seg. var. nob. (cort.) 
Lilium candidum 

Lilium longifiorum var. giganteum 

Lilium longifiorum var. eximium 

Lilium Parryi 

Lilium rubellum 

Lilium phiiadelphicum 

Lilium tigrinum var. splendens 

Lilium Henryi 

Lilium auratum 

Lilium speciosum var. album 

Lilium martagon 

Lilium superbum 

Lilium tenuifolium 

Lilium pardalinum 

Lilium i)uberulum 

Fritillaria meleagris 

Fritillaria pyrenaica 

Fritillaria pudica 

Fritillaria aurea 

Fritillaria armena 

Fritillaria imperialis var. Aurora 

Fritillaria liliacea 

Fritillaria recurva 

Calochortus albus 

Calochortus Benthami 

Calochortus lilacinus 

Calochortus nitidus 

Calochortus Howellii 

Calochortus splendens 

Tulipa Hageri 

Tulipa sylvestris 

Tulipa Greigi 
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Tulipa Billietiana 
Tulipa Didieri 

Tulipa Didieri var. mauriana 
Tulipa Didieri var* Fransoniana 
Tulipa Clusiana 
Tulipa Clusiana var. persica 
Tulipa oculus-solis 
Tulipa praecox 
Tulipa australis 
Scilla sibirica 
Scilla peruviana 
Scilla bifolia 
Chionodoxa Lucillae 
Chionodoxa Tmolusi 
Chionodoxa sardensis 
Puschkinia scilloides 
Puschkinia scilloides var. libanotica 
Ornithogalum umbellatum 
Ornithogalum narbonense (pyrami- 
dale) 

Ornithogalum thsnrsoides var. aureum 
Erythronium Dens-canis 
Ersrthronium Dens-canis var. grand, 
Erythronium americanum 
Erythronium grandiflorum 
Erythronium citrinum 
Er^hronium californicum 
Hyacinthus orientalis var. albus 
superb. 

Hyacinthus orientalis var. albulus 
(’WTaite) 

Hyacinthus orientalis var. albulus 
(Italian) 

Galtonia candicans 
Muscari botryoides 
Muscari comjpactum 
Brodiaea ixioides var. splendens 
Brodiaea Candida 
Brodiaea lactea 
Brodiaea laxa 
Triteleia uniflora 
Lachenalia pendula 
Lachenalia tricolor var. luteola 
Convallaria majalis 
Trillium grandiflorum 
Trillium ovatum 
Trillitim sessile var. caiifomicum 
Golchicum Parkinsoni 
Amaryllis belladonna major 
Cnnum flmbriatulum 
Crinum americanum 
Sprekelia formosissima 
Haemanthus Katherinae 
Hymenocallis undulata 
Hymenocallis calathina 
Leucojum vemum 
Leucojmn a^ivum 
Alstroemeria ligtu 
Alstroemeria brasiliensis 
Alstroemeria aurantiaca (aurea) 
Tacca pinnatifida 
Iris florentina 


Iris pallida speciosa 
Iris pumila var. cyanea 
Iris Bismarckiana 
Iris iberica 

Iris xiphium var. Grand Tresorier 

Iris xiphium var. Wilhelmine 

Iris xiphium var, lusitanica 

Iris tingitana 

Iris reticulata 

Iris Histrio 

Iris alata 

Iris caucasica 

Tigridia Pavonia var. grand, alba 
Tigridia Pavonia var. conchiflora 
Antholyza crocosmoides 
Antholyza paniculata 
Crocus Susianus (Cloth of Gold) 
Crocus versicolor (Cloth of Silver) 
Crocus var. (Baron von Brunow) 
Cypella Herbert! 

Marica gracilis 
Sparaxis grandiflora alba 
Sparaxis var. (Albertine) 

Maranta arundinacea 
Maranta arundinacea var. No. 1 
Maranta arundinacea var. No. 2 
Maranta Massangeana 
Maranta leuconeura 
Maranta musaica 
Nymphaea alba 

Nymphaea marliacea var. carnea 
Nymphaea odorata 
Nymphaea odorata var. rosea 
Nelumbo nucifera 
Nelumbo lutea 
Anemone apennina 
Anemone fulgens 
Anemone blanda 
Anemone japonica 
Aconitum Napellus 
Actaea alba 

Actaea spicata var. rubra 
Cimicifuga racemosa 
Eranthis hyemalis 
Ranunculus bulbosus 
Ranunculus Picaria 
Adonis amurensis 
Cochlearia Armoracia 
Jatropha Curcas 
Manihot utilissima 
Cyclamen repandum 
Cyclamen coum 
Gloxinia var. 

Trianosperma flcifolia 
Dioon edule 

6-10, flve to ten minutes for gelatini- 
zation 

Panicum Crus-galli var, 

Chyza sativa var. 

Vicia Faba 
Wistaria ehinensis 
Arumitalicum 



Starch Analysis 


37 


Dieffenbachia seg. var. mac. (pith) 
Dieffenbachia seg. var. mac. (cort.) 
Dieffenbachia seg. var. irror. (pith) 
Dieffenbachia seg. var. irror. (cort.) 
Dieffenbachia illustris (pith) 
Calochortus Maweanus var, major 
Calochortus Leichtlinii 
Calochortus luteus var. oculatus 
Ornithogalum nutans 
Muscari micranthum 
Muscari comostim 
Brodiaea peduncularis 
Watsonia iridifolia var. O’Brieni 
Ixia speciosa 

Babiana var. (Athraction) 
Stromanthe san^inea 
Nymphaea marliacea var. albida 
Nymphaea Gladstoniana 
Zamia integrifolia 

10-15, ten to fifteen minutes for 
gelatinization 
Mucuna pruriens 
Arum palaestinum 
Dracunculus vulgaris 
Dieffenbachia illustris (cortex) 
Galanthus nivalis 

Narcissus Bulbocodium var. mono- 
phyllus 

Narcissus Jonquilla var. rugulosus 

Gladiolus floribundus 

Watsonia humilis 

Watsonia Meriana 

Tritonia Pottsii 

Tritonia crocosmaeflora 

Musa ensete 

Canna var, (President Carnot) 

Canna var. (Jean Tissot) 

Canna var, (J. D. Eisele) 

15-20, fifteen to twenty minutes for 
gelatinization 
Dolichos Lablab 
Muscari paradoxum 
Hippeastrum aulicum var. robustum 
Narcissus Bulbocodium var. con- 
spicuus 

Ixia viridiflora 
Ixia var. (Emma) 

Babiana var. (violacea) 

Canna edulis 

Canna var. (Mrs, Kate Grey) 
Calathea vittata 

20-25, twenty to twenty-five minutes 
for gelatinization 
Arisaema triphyllum 
Muscari commutatum 
Vallota purpurea 
Stembergia lutea 
Narcissus biflorus 

Gladiolus cardinalis (Blushing Bride) 


Zingiber officinale var. Cochin 
Solaniun tuberosum 
Cycas circinalis 

25-30, twenty-five to thirty minutes 
for gelatinization 
Arum comutum 
Muscari racemosum 
Hippeastrum vittatum 
Zephyranthes rosea 
Narcissus incomparabilis 
Gladiolus byzantinus 
Curcuma longa 
Canna var. (L. B. Baily) 

Gesneria tubiflora 
Cycas revoluta 

30-35, thirty to thirty-five minutes for 
gelatinization 
Muscari conicum 
Hippeastrum equestre 
Zephyranthes Candida 
Narcissus maximus 
Gladiolus primulinus 

36-40, thirty-five to forty minutes for 
gelatinization 
Brodiaea stellaris 
Canna var. (Kdnigin Charlotte) 

40-45, fo^ to forty-five minutes for 
gelatinization 
Brodiaea californica 
Galanthus Elwesii 
Narcissus Bulbocodium 
Musa Cavendishii 
Musa Cavendishii (green fruit) 

Musa sapientum 
Batatas edulis 

46-50, forty-five to fifty minutes for 
gelatinization 
None 

60-55, fifty to fifty-five minutes for 
gelatinization 
None 

66-60, fif^-five to sixty minutes for 
gelatinization 

Pisum sativum var. (Eugenie, yellow) 
Pisum sativum var, (Eugenie, green) 
Pisum sativum var. (Thos. Laxton) 
Richardia EUiotiana 
Richardia africana 
Richardia albo-maculata 
Brodiaea coccinea 
Brodiaea grandifiora 
Brodiaea Purdyi 
Brodiaea capitata 
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Brodiaea congesta 

Narcissus Horsfieldii 

Narcissus odorus 

Narcissus poeticus 

Narcissus Jonquilla 

Narcissus Jonquilla var. Campemelli 

Narcissus tazetta var. onentalis 
Moraea tristis 
Homeria collina 
Tritonia crocata 
Tritonia crocata var. lilacina 
Tritonia crocata var. rosea 
Tritonia securigera 
Freesia refracta var. alba 
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Freesia refracta var. Leichtlinii 
Romulea rosea var. speciosa 
Gelasine azurea 
Zingiber officinale 

Zingiber officinale var. Jamaica No. 1 

Zingiber officinale var. Jamaica No. 2 

Hedychium coronarium 

Hedychium Gardnerianum 

Curcuma petiolata 

Canna Warscewiczii 

Canna Roscoeana 

Canna musaefolia 

Calathea Lietzei 

Calathea Wiotiana 

Calathea Vandenheckei 


THE FERRIC CHLORIDE REACTION 
OF VARIOUS STARCHES 
TABLE I 


0-5, zero to five minutes for gelatini- 
zation 

Castanea americana 
Castanea sativa var. numbo 
Castanea sativa var. 

Castanea pumila 

Aesculus Hippocastanum 

Calochortus Benthami 

Calochortus lilacinus 

Calochortus nitidus 

Calochortus Howellii 

Tulipa Hageri 

Tulipa Clusiana 

Tulipa australis 

Erythronium Dens-canis 

Ei^rthronium Dens-canis var. grand. 

Er^hronium americanuna 

Erythronium grandiflorum 

Erythronium citrinum 

Erythronium califomicum 

Galtonia candicans 

Convallaria majalis 

Trillium grandiflorum 

Trillium ovatum 

Iris BismarcMana 

Sparaxis grandiflora alba 

Sparaxis var. (Albertine) 

Musa Cavendishii (green fruit) 
Zingiber officinale 
Hedychium Gardnerianum 
Maranta arundinacea 
Anemone apezmina 
Anemone fulgeim 
Anemone blanda 
Anemone japonica 
Aconitum Napellus 
Actaea alba 
Cimicifuga racemosa 
Ranunculus bulboszis 


Ranunculus Ficaria 
Adonis amurensis 
Cochlearia Armoracia 
Cyclamen repandum 
Cyclamen coum 
Batatas edulis 
Trianosperma ficifolia 

6-10, five to ten minutes for gelatiniza- 
tion 

Zea Mays var, everta (Golden Queen) 
Zea Mays var. everta (White Rice) 
Zea Mays var. indentata (H. King) 
Zea Mays var. saccharata (S.^s E^n) 
Zea Mays var. saccharata (G. B*m) 
Oryza sativa var. 

Avena sativa var. (Clydesdale) 
Arrhenatherum elatius var. 

Arum italicum 

Diefienbachia seg, var. nob, (cort.) 

Lilium lon^florum var. eximium 

Lilium tignnum var. splendens 

Lilium auratum 

Lilium superbum 

Fritillaria pyrenaica 

Fritillaria aurea 

Fritillaria armena 

Calochortus albus 

Calochortus Maweanus var. major 

Calochortus Leichtlinii 

Calochortus luteus var, oculatus 

Calochortus splendens 

Tulipa sylvestris 

Tulipa Greigi 

Tulipa Billietiana 

Tulipa Didieri 

Tulipa Didieri var. mauriana 
Tulipa oculus-solis 
Tulipa praecox 
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Chionodoxa Tmolusi 
Chionodoxa sardensis 
Ornithogalum narbonense (pyrami- 
dale) 

Hyacinthus orientalis var, albus 
superb. 

Hyacinthus orientalis var. albulus 
(White) 

Trillium sessile var. californicum 
Iris fiorentina 

Iris xiphium var. Wilhelmine 
Crocus Susianus (Cloth of Gold) 

Ixia speciosa 

Musa Cavendishii 

Musa sapientum 

Musa ensete 

Hedychium coronarium 

Curcuma longa 

Curcuma petiolata 

Canna Roscoeana 

Maranta arundinacea var. No. 1 

Maranta leuconeura 

Nelumbo lutea 

Actaea spicata var. rubra 

Eranthus hyemalis 

Gesneria tubiflora 

Gloxinia var. 

Dioon edule 

10-15, ten to fifteen minutes for 
gelatinization 

Zea Mays var, indurata (N, Dakota) 
Zea Mays var. indurata (C.’s Early) 
Zea Mays var. indentata (E'y L'g) 
Andropogon Sorghum var. (Y. B. 
Sorgh.) 

Andropogon Sorghum var. (Shallu) 

Arachis hypogaea 

Quercus rubra 

Quercus texana 

Arum comutum 

Dieffenbachia seg. var. irror. (pith) 
Ldlium Parryi 
Lilium philadelphicum 
Lilium martagon 
Fritillaria meleagris 
Fritillaria imperialis var. Aurora 
Fritillaria liliacea 
Fritillaria recurva 
Tulipa Didieri var. Fransoniana 
Tulipa Clusiana var. persica 
Scilla sibirica 
Ornithogalum nutans 
Ornithogalum umbellatum 
Ornithogalum thyrsoides var. aureum 
Hyacinthus orient, var. albulus 
(Italian) 

Muscari micranthum 
Alstroemeria ligtu 
Aistroemeria brasiliensis 
Iris pallida speciosa 
Iris pumila var. cyanea 


Iris iberica 

Iris xiphium var. Grand Tresorier 
Iris xiphium var. lusitanica 
Tigridia Pavonia var. grand, alba 
Tigridia Pavonia var. conchiflora 
Crocus versicolor (Cloth of Silver) 
Crocus var. (Baron von Brunow) 

Ixia iridiflora 
Babiana var. (violacea) 

Canna Warscewiczii 

Canna var. (President Carnot) 

Maranta arundinacea var. No. 2 

Maranta Massangeana 

Calathea Lietzei 

Nymphaea alba 

Nelumbo nucifera 

15-20, fifteen to twenty minutes for 
gelatinization 

Andropogon Sorghum var. (W. K. 
Com) 

Wistaria chinensis 

Polygonum Fagopyrum var. 
(Japanese) 

Dieffenbachia seg. var. nob. (pith) 
Dieffenbachia illustris (cortex) 

Lilium longiflorum var. giganteum 

Lilium rubellum 

Lilium speciosum var. album 

Lilium tenuifolium 

Lilium pardalinum 

Lilium puberulum 

Fritillaria pudica 

Scilla peruviana 

Scilla bifolia 

Puschkinia scilloides 

Puschkinia scilloides var. libanotica 

Lachenalia pendula 

Lachenalia tricolor var. luteola 

Amaryllis belladonna major 

Alstroemeria aurantiaca (aurea) 

Iris tingitana 
Ixia var. (Emma) 

Babiana var. (Athraction) 

Canna var. 'Kfinirin Charlotte) 
Canna var. Mrs. Kate Grey) 

Canna var. ;j. D. Eisele) 

Nymphaea odorata 
Jatropha Curcas 
Manihot utilissima 

20-26, twenty to twenty-five minutes 
for gelatinization 
Panicum Crus-gaili var. 
Dieffenbachia seg. var. mac. (pith) 
Dieffenbachia seg. var. mac. (cort.) 
Lilium candidum 
Muscari racemosum 
Brodiaea coccinea 
Sprekelia formosissima 
Gladiolus primulinus 
Gladiolus floribundus 
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Antholyza paniculata 
Canna musaefolia 
Canna var. (L. E, Baily) 

Canna var. (Jean Tissot) 

Nympliaea marliacea var. carnea 
Solanum tuberosum 
Cycas revoluta 
Cycas circinalis 

25-30, twenty-five to thirty minutes 
for gelatinization 

Pisum sativum var, (Eugenie, yellow) 
Pisum sativum var. (Eugenie, green) 
Pisum sativum var. (Thos. Laxton) 
Quercus alba 
Quercus Prinus 
Arum palaestinum 
Arisaema triphyllum 
Dieffenbachia seg. var. mac, (cort.) 
Dieffenbachia illuatris (pith) 

Lilium Henryi 
Chionodoxa Lucillae 
Brodiaea Candida 
Colchicum Parkinsoni 
Crinum americanum 
Hjnnenocallis calathina 
Iris alata 

Freesia refracta var. alba 
Preesia refracta var, Leichtlinii 
Cypella Herbert! 

30-36, thirty to thirty-five minutes for 
gelatinization 

Polygonum Fagopyrum var, (Ameri¬ 
can) 

Richardia Elliotiana 
Muscari commutatum 
Muscari compactum 
Muscari comosum 
Tacca pinnatifida 
Iris reticulata 
Tritonia securigera 
Stromanthe sanguinea 
Nymphaea odorata var. rosea 

36-40, thirty-five to forty minutes for 
i^latinization 
Vida villosa 
Richardia africana 
Muscari botryoides 
Brodiaea lact^ 

Hippeastrum aulicum var, robustum 

Zephyxanthes Candida 

Narcissus Jonquilla 

Nardssus Jonquilla var. rugulosus 

Iris caucasica 

Watspnia humilis 

Tritonia croeata 

Tritonia Pottsii 

Anthol^S^ crocosmoides 


40-45, forty to forty-five minutes for 
gelatinization 
Vicia Gerardi 
Quercus Muhlenbergii 
Dracunculus vulgaris 
Muscari paradoxum 
Brodiaea laxa 
Narcissus Bulbocodium 
Narcissus Bulbocodium var. mono- 
phyllus 

Narcissus incomparabilis 
Narcissus Jonquilla var. Campernelli 
rug. 

Moraea tristis 
Gladiolus byzantinus 
Gladiolus cardinalis (Blushing Bride) 
Watsonia iridifolia var. O’Brieni 
Watsonia Meriana 
Tritonia crocata var. rosea 
Tritonia crocosmaeflora 
Marica gracilis 

Zingiber officinale var. Jamaica No. 2 
Canna edulis 
Nymphaea Gladstoniana 

46-60, forty-five to fifty minutes for 
gelatinization 

Brodiaea ixioides var. splendena 
Hippeastrum equestre 
Zephyranthes rosea 
Haemanthus Katherinae 
Narcissus odorus 
Iris Histrio 

Nymphaea marliacea var. albida 

50-55, fifty to fifty-five minutes for 
gelatinization 
Triteleia uniflora 
Hippeastrum vittatum 
Valiota purpurea 
Zingiber omdnale var. Cochin 

66-60, fifty-five to sixty minutes for 
gelatinization 

Triticum sativum var, vulgare 
Triticum sativum var. dicoccum 
Secale cereale var, (Mammoth 
Winter) 

Secale cereale var, (Spring) 

Hordeum sativum var. (Champion) 
Vicia sativa 
Vicia Faba 
Vida fulgens 

Ph^eolus vulgaris var. (Red K. 
Bean) 

Ph^olus Imatm var. (H.'s B. Lima) 
Dohchos Lablab 
Mucuna pruriens 
Lens esculenta 

Lathyrus odoratus var. Shahzada 
Lathyrus sylvestris 
Lathyrus latifolius var* albus 
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Lathyrus magellanicus var. albus 
Pisum sativum var. (Elec. E. Early) 
Pisum sativum var. (Mam. G. Seeded) 
Pisum sativum var. (L. W. Marrow¬ 
fat) 

Richardia albo-maculata 
Muscari conicum 
Brodiaea peduncularis 
Brodiaea grandifiora 
Brodiaea californica 
Brodiaea Purdyi 
Brodiaea stellaris 
Brodiaea capitata 
Brodiaea congesta 
Crinum fimbriatulum 
Hymenocallis undulata 
Leucojum vemum 
Leucojum aestivum 
Galanthus nivalis 


Stembergia lutea 
Narcissus Horsfieldii 
Narcissus maximus 
Narcissus Bulbocodium var. con- 
spicuus 

Narcissus poeticus 

Narcissus biflorus 

Narcissus tazetta var. orientalis 

Homeria collina 

Tritonia crocata var. lilacina 

Romulea rosea var. speciosa 

Gelasine azurea 

Zingiber officinale var. Jamaica, No. 1 

Maranta musaica 

Calathea vittata 

Calathea Wiotiana 

Calathea Vandenheckei 

Zamia integrifolia 


THE PURDY'S SOLUTION REACTIONS 
OP VARIOUS STARCHES 
TABLE J 


0-5, zero to five minutes for gelatiniza- 
tion 

Quercus alba 
Castanea americana 
Castanea sativa var. numbo 
Castanea sativa var. 

Castanea pumila 
Lilium candidum 

Lilium longifiorum var. giganteum 

Lilium lon^orum var. eximium 

Lilium Parryi 

Lilium rubellum 

Lilium philadelphicum 

Lilium tigrinum var. splendens 

Lilium Henryi 

Lilium auratum 

Lilium speciosum var. album 

Lilium martagon 

Lilium superbum 

Lilium tenuifolium 

Lilium pardaHnum 

Lilium puberulum 

Fritillaria meleagris 

Pritillaria pyrenaica 

Fritillaria pudica 

Fritillaria aurea 

Fritillaria armena 

Fritillaria liliacea 

Fritillaria recurva 

Calochortus albus 

Calochortus Maweanus var. major 
Calochortus Benthami 
Calochortus lilacinus 
Calochortus nitidus 
Calochortus Howellii 
Calochortus Leichtlinii 


Calochortus luteus var. oculatus 

Calochortus splendens 

Tulipa Hageri 

Tulipa sylvestris 

Tulipa Greigi 

Tulipa Billietiana 

Tulipa Didieri 

Tulipa Didieri var. mauriana 
Tulipa Didieri var. Pransoniana 
Tulipa Clusiana 
Tulipa Clusiana var. persica 
Tulipa oculus-solis 
Tulipa praecox 
Tulipa australis 
Scilla peruviana 
Scilla bifolia 
Chionodoxa Lucillae 
Chionodoxa sardensis 
Omithogalum nutans 
Ornithogalum umbellatum 
Omithogalum narbonense (pyrami* 
dale) 

Erythronium Dens-canis 
Erythronium Dens-canis var* grand. 
Er^hronium americanum 
Erythronium grandifiorum 
Erythronium citrinum 
Erythronium californicum 
Gsdtonia candicans 
Convallaria majalis 
Alstroemeria li^u 
Alstroemeria brasiliensis 
Alstroemeria aurantiaca (aurea) 

Iris Histrio 

Sparaxis grandifiora alba 
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Sparaxis var. (Albertine) 

Zingiber officinale 

Curcuma longa 

Curcuma petiolata 

Maranta arundinacea 

Maranta arundinacea var. No. 1 

Maranta arundinacea var. No. 2 

Maranta leuconeura 

Nelumbolutea 

Anemone apennina 

Anemone fulgens 

Anemone blanda 

Anemone japonica 

Aconitum Napellus 

Actaea alba 

Actaea spicata var. rubra 
Cimidfuga racemosa 
Eranthis hyemalis 
Adonis amurensis 
Cochlearia Armoracia 
Gloxinia var. 

Trianosperma fidfolia 
Dioon edule 

5-10, five to ten minutes for gelatiniza- 
tion 

Fritillaria imperialis var. Aurora 
Cbionodoxa Tmolusi 
Omithogalum thyrsoides var, aureum 
Trillium grandifiorum 
Iris caucasica 
Ixia spedosa 

Babiana var. (Athraction) 

Musa Cavendishii (green fruit) 

Musa sapientum 
Musa ensete 

Zingiber officinale var. Jamaica, No. 1 

Zingiber officinale var. Jamaica, No. 2 

Zingiber officinale var. Cochin 

Canna var. (President Carnot) 

Maranta Massangeana 

Maranta musaica 

Calatbea vittata 

Calathea Wiotiana 

Ranunculus bulbosus 

Jatropha Curcas 

Cyclamen repandum 

10-15, ten to fifteen minutes for 
gelatinization 

Triticum sativum var. dicoecum 

Vida Paba 

SciHa sibirica 

Fuschkinia sdlloides 

Trillium ovatum 

Amaryllis belladonna major 

Iris reticulata 

Iris alata 

Ixia viridifiora 

Musa Cavendishii 

Canna Roscoeana 

Canna var. (Kdnigin Charlotte) 


Canna var. (Mrs. Kate Grey) 

Canna var. (J. D. Eisele) 

Nymphaea alba 
Nymphaea odorata var. rosea 
Cyclamen coum 
Solanum tuberosum 
Gesneria tubiflora 

15-20, fifteen to twenty minutes for 
gelatinization 
Vida villosa 
Arachis hypogaea 
Aesculus Hippocastanum 
Puschkinia scilloides var. libanotica 
Tigridia Pavonia var. conchifiora 
Ixia var. (Emma) 

Babiana var. (violacea) 

Canna musaefolia 

Canna edulis 

Canna var. (Jean Tissot) 

Calathea Lietzei 
Stromanthe sanguinea 
Nelumbo nudfera 

20-26, twenty to twenty-five minutes 
for gelatinization 
Triticum sativum var. vulgare 
Vida Gerardi 

Trillium sessile var. califomicum 
Tigridia Pavonia var. grand, alba 
Canna Warscewiczii 
Canna var. (L, E. Baily) 

Nymphaea marliacea var. carnea 
Nymphaea odorata 
Manihot utilissima 

25-30, twenty-five to thirty minutes for 
gelatinization 
Lathyrus sylvestris 
Lathyxus latifolius var. albus 
Pisum sativum var. (Eugenie, yellow) 
Pisum sativum var. (Eugenie, green) 
Pisum sativum var. (Thos. Laxton) 
Quercus Prinus 

Hyacinthus orientalis var. albus 
superb. 

Crocus Susianus (Cloth of Gold) 
Ranunculus Ficaria 

30-35, thirty to thirty-five minutes for 
gelatinization 
None 

35-40, thirty-five to forty minutes for 
gelatinization 
Calathea Vandenheckei 
Cycas cirdnalis 

40-45, forty to forty-five minutes for 
gelatinization 
Hedychium coronarium 
Hedychium Gardnerianum 
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45-60, forty-five to fifty minutes for 
gelatinization 
None 

60-55, fifty to fifty-five minutes for 
gelatinization 
None 

65-60, fifty-five to sixty minutes for 
gelatinization 

Zea Mays var. everta (Golden Queen) 
Zea Mays var. everta (White Rice) 
Zea Mays var, indurata (N. Dakota) 
Zea Mays var. indurata (C.'s Early) 
Zea Mays var. indentata (E’y L*g) 
Zea Mays var. saccharata (S.’s E’n) 
Zea Mays var. saccharata (B, Mex.) 
Zea Mays var. saccharata (G. B’m) 
Andropogon Sorghum var. (W. K. 
Corn) 

Andropogon Sorghum var. (Y. B. 
Sorgh.) 

Andropogon Sorghum var. (Shallu) 
Panicum Crus-galli var. 

Oryza sativa var. 

Secale cereale var. (Mammoth 
Winter) 

Secale cereale var. (Spring) 

Hordeum sativum var. (Champion) 
Avena sativa var. (Clydesdale) 
Arrhenatherum elatius var. 

Vicia sativa 
Vicia fulgens 

Phaseolus vulgaris var. (Red K. 
Bean) 

Phaseolus lunatus var. (H.’s B. Lima) 
Dolichos Lablab 
Mucuna pruriens 
Lens esculenta 

Lathyrus odoratus var. Shahzada 
Lathyrus magellanicus var. albus 
Pisum sativum var. (Elec. E. Early) 
Pisum sativum var. (Mam, G, 
Seeded) 

Pisum sativum var. (L. W, Marrow¬ 
fat) 

Wistaria chinensis 

Polygonum Fagopyrum var. 

(American) 

Polygonum Fagopyrum var. 

(Japanese) 

Quercus Muhlenbergii 
Quercus rubra 
Quercus texana 
Arum palaestinum 
Arum comutum 
Arum italicum 
Arisaema triphyllum 
Dracunculus vulgaris 
Eichardia EUiotiana 
Richardia africana 


Richardia albo-maculata 
Dieffenbaehia seg. var. nob. (pith) 
Dieffenbachia seg. var. nob. (cort.) 
Dieffenbaehia seg. var. mac, (pith) 
Dieffenbachia seg. var. mac. (cort.) 
Dieffenbachia seg. var. irror. (pith) 
Dieffenbachia seg, var. irror. (cort.) 
Dieffenbachia illustris (pith) 
Dieffenbachia illustris (cortex) 
Hyacinthus orientalis var. albus 
(White) 

Hyacinthus orientalis var. albulus 
(Italian) 

Muscari botryoides 
Muscari paradoxum 
Muscari micranthum 
Muscari conicum 
Muscari commutatum 
Muscari racemosum 
Muscari compactum 
Muscari comosum 
Brodiaea peduncularis 
Brodiaea ixioides var. splendens 
Brodiaea Candida 
Brodiaea lactea 
Brodiaea laxa 
Brodiaea coccinea 
Brodiaea grandiflora 
Brodiaea califomica 
Brodiaea Purdyi 
Brodiaea stellaris 
Brodiaea capitata 
Brodiaea congesta 
Triteleia uniflora 
Lachenalia pendula 
Lachenalia tricolor var. luteola 
Colchicum Parkinsoni 
Hippeastrum vittatum 
Hippeastrum equestre 
Hippeastrum aulicum var. robustum 
Vallota purpurea 
Crinum fimbriatulum 
Crinum americanum 
Zephyranthes Candida 
Zephyranthes rosea 
Sprekelia formosissima 
Haemanthus Katherinae 
Hymenocallis undulata 
Hymenocallis calathina 
Leucojum vemum 
Leucojum aestivum 
Galanthus nivalis 
Galanthus Elwesii 
Stembergia lutea 
Narcissus Horsfieldii 
Narcissus maximus 
Narcissus Bulbocodium 
Narcissus Bulbocodium var. con- 
spicuus 

Narcissus Bulbocodium var. mono- 
phyllus 

Narcissus incomparabilis 
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Narcissus odorus 
Narcissus poeticus 
Narcissus biflonis 
Narcissus Jonquilla 
Narcissus Jonquilla var. rugulosus 
Narcissus Jonquilla var. Camper- 
nelli mg. 

Narcissus tazetta var. orientals 

Tacca pinnatifida 

Iris florentina 

Iris pallida speciosa 

Iris pumila var. cyanea 

Iris Bismarckiana 

Iris iberica 

Iris xipbium var. Grand Tresorier 

Iris xipbium var. Wilhelmine 

Iris xipbium var. lusitanica 

Iris tingitana 

Moraea tristis 

Homeria collina 

Gladiolus byzantinus 

Gladiolus primulinus 

Gladioliis cardinalis (Blushing Bride) 

Gladiolus fioribundus 


Watsonia bumilis 
Watsonia iridifolia var. O'Brieni 
Watsonia Meriana 
Tritonia crocata 
Tritonia crocata var. lilacina 
Tritonia securigera 
Tritonia Pottsii 
Tritonia crocosmaeflora 
Freesia refracta var, alba 
Freesia refracta var. Leichtlinii 
Antholyza crocosmoides 
Antholyza paniculata 
Crocus versicolor (Cloth of Silver) 
Crocus var. (Baron von Brunow) 
Romulea rosea var. speciosa 
Cypella Herbert! 

Marica Herbert! 

Gelasine azurea 

Nsmiphaea marliacea var. albida 
Nymphaea Gladstoniana 
Batatas edulis 
Cycas revoluta 
Zamia integrifolia 
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A STUDY OF SOME CHARACTERISTICS 
OF VEGETABLE OILS 

Jambs B. McNair 

A rnimber of years ago it occurred to the writer that there 
might be a relationship between the melting point of an oil of a 
plant and the temperature of its environment. The idea was 
suggested by the fact that in general the melting points of marine 
animal oils are lower than the melting points of the oils of land 
animals. In accordance with this idea tropical plants should have 
oils of higher melting points than those of plants of temperate 
climates; seeds may have oils of lower melting points than those 
contained in seed coverings; plants of tropical origin may retain 
their high melting-point oils in temperate climates; and oil proper¬ 
ties may be of value in species identification. 

In the tissues of most plants there are small partides of oil that 
may serve as reserve food for the plant or its seedlings. The most 
common storage place for oil is the seed, where oil is almost always 
present in at least a small amount, and in some cases it may be the 
dominant form of stored food. Oil is, however, not confined to 
seeds, but occurs also in the flesh of fruits (olives, oil palm fruits), 
in rootstocks and tubers (potato, iris, and sedges), and in bulbs 
(onion). 

DATA AND DEFINITIONS USED 

Data of approximately 318 oils, fats, and waxes have been 
assembled and reclassified for this article from Volume II of the 
sixth edition of Julius Lewkowitsch’s Chemical Technology and 
Analysis of Oils, Fats and Waxes, published in 1922. 

In the present article oils are classified in four groups: drying, 
semi-drying, non-drying, and fats.' In order that the classification used 
may be better understood these four groups are defined as follows: 

Drying oils are so called because they absorb oxygen from the 
air and dry to an elastic skin when exposed to the air in a thin 
layer. Linseed oil is a good example. The drying power is directly 
proportional to the size of the iodine value; consequently the best 
drying oils are those which absorb the greatest amount of iodine. 
The drying oils likewise have the lowest melting points of the oils 
here considered. Chemically they are glycerides of fatty acids 
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belonging to the linolenic and linolic groups, oleie acid forming 
only a small proportion of the liquid fatty acids. 

Semi-drying oils have melting points and iodine values that lie 
between those of the drying oils and the non-drying oils. They 
differ chemically from drying oils by an almost complete absence 
of linolenic acid, while they are differentiated from non-drying oils 
by a larger content of linolic acid. The proportion of linolic acid 
decreases as the iodine value decreases. Cotton seed, maize, and 
sesame oils are examples of this group. 

Non-drying oils have higher melting points and lower iodine 
values than those exhibited by the members of the drying and 
semi-drying oils. Linolenic acid is completely absent and linolic 
add is present in small quantities only. Olive and castor oils are 
examples of this group. 

Vegetable fats are oils that are solid in temperate climates. They 
present, however, a variety of gradations from the soft, buttery 
mass of laurel oil to the hard, waxlike Japan tallow. As the hardness 
of the fats increases approximately in direct proportion to the 
decrease of the content of glycerides of oleic and linolic acids, the 
io®ne value would most appropriately determine, in the absence 
of other more striking chemical characteristics, the order in which 
the individual fats may be enumerated. Examples of fats are cacao 
butter, coconut oil, Japan wax, and myrtle wax. 

Vegetable wasses as a group have higher melting points and lower 
iodine numbers than any of the oils here considered. They are not 
glycerides, but are chemical mixtures of fatty esters of higher mono- 
hydric aliphatic and phytosterol alcohols. Waxes are distinguished 
from fats by the fact tW waxes are esters of monohydric alcohols 
while fats are esters of the trihydric alcohol, i.e, glycerol. Camauba 

and palm waxes are examples., 

/ 

Some 318 oils have been studied. Of these 318 oils, 62 are drying 
oils of low melting point, 83 are semi-drying oils of higher melting 
point, 71 are non-drying oils of still higher melting point, and 102 
are fats. 

OILS IN SEED KERNELS AND SEED COVERINGS 

^s are chiefly found accumulated in seeds. In fact, practically 
all &e oils considered in this article come from this source. How¬ 
ever, it may be well at this point to discus the properties of the oils 
from ^ed kernels in contrast to the oils from seed coverings. 
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If it is true that the environment in which an oil is produced 
should influence its melting point, i.e., that oils produced in tropical 
plants should have higher melting points than those produced in 
cold climates, then it might be expected that oils found in seed 
coverings should have higher melting points than oils found in 
seed kernels of the same plant. It is understood that the diurnal 
fluctuations in air temperature to which the seed covoing is sub¬ 
jected cause the daily maximum temperature of the seed covering 
to be greater than the daily maximum temperature of the seed 
kernel. In the tropics, where the minimum temperature is higher 
and the diurnal and seasonal fluctuations in temperature are less 
than in the temperate zone, the melting points of the seed covering 


Physical and Chemical Properties op Oils from Kernels 
AND Seed Coverings 


Family 

Plant 

Oil Source 

Sp. Gr, 

(15® C.) 1 

Sapon. Value 

Iodine Value 

Glass 

Euphorbi- 

Sapium 






aceae 

sebiferum 

covering, 

.915 -.918 

179.0-205.7 

19.0 - 37.7 

fat 



kernel 

.9458 

203.8-210.4 

145.6 -160.7 

drying 

Anacar- 

Rhus 





diaceae 

laurina 

covering 

.9011 

157.1 

11.44 

fat 


Rhus 

succedanea 

covering 

.975 

217.5-237.5 

4.2 - 15.1 

fat 


Rhus 

diversiloba 

i 

covering 

.9896 

220.6 

8.79 

fat 


Rhus 







glabra 

kernel 

.9257-.9269 

190.8-193.8 

126.9 

semi- 

Oleaceae 

Olea 





drying 


europaea 

covering. 

.916 -.9196 

188.7-203.0 

77.28- 91.7 

non- 

Palmae 

Elaeis 

kernel 

.9184-.9191 

182.3-183.8 

86.99- 87.8 

drying 

guineensis 

covering, 

.9209-.9245 

196.3-205.5 

53.0 - 57.44 

fat 


kernel 

.9119 

246.3-250.0 

10.3 - 17.5 

fat 


Astro- 







caryum 

vulgare 

covering, 

.916 

196.5-197.2 

74.8 - 76.7 

fat 



kernel 


242.5-243.3 

10.4 - 11,2 

fat 


and seed kernel oils would be more nearly equal, as well as higher 
than the melting points of the tempK:ate oils. This may be influ¬ 
enced by the size and structure of the fruit. In agreement with 
this theory the oils from the seed coverings of the Chinese tallow 
tree (Sapium sehiferum Roxh.) and various species of sumac (Rhus) 
have higher melting points than their corresponding seed kernel 
oils. However, in the cases of the African oil palm {Elaeis guineensis 
Jacq.) and the Tucum palm {Astroearyum mlgare Martens) the 
kernel oils have higher melting points than oils of the seed coverings; 






50 Field Museum op Natural History—Botany, Vol. IX 

but it should be noted that all of these oils are from tropical plants 
and that the kernel oils have higher melting points than the kernel 
oils of temperate plants. In the case of the olive, another tropical 
plant, both oils are similar. 

WAXES ON STEMS AND LEAVES 

Vegetable waxes are for the most part exudations of plant leaves 
and stems, and mostly occur in small quantities. Of a total of twenty 
waxes considered four are found on plants growing in temperate 
climates and twelve are from tropical or sub-tropical plants. 

These waxes occur in the Gramineae, Palmae, Moraceae, Papa- 
veraceae, Saxifragaceae, Linaceae, Euphorbiaceae, Malvaceae, Bom- 
bacaceae, Asdepiadaceae, and Compositae. 

OILS IN RELATION TO SPECIES 

Iodine numbers, saponification values, and specific gravities of 
the various oils may shed some light on specificity. 

The attached tables may be of value in qualitative analysis and 
an aid to the determination of any oil on the list. For instance, we 
may have an oil of unknown origin with a saponification number of 
114.5, an iodine number of 132.6-157.6, and a specific gravity 
number of .924-.927 at IS^C. Referring to the list of iodine numbers 
we find that it may be the oil of Cowpia grandifoUa, Lepidium 
sativum, Manihot Ghziovii, Hevea brasiliensis, Helianthm annum, 
Glycine hispida, Guizotia ahyssinica, Aleurites ridnodendron, Amoora 
Rohituka, Julians regia, Papa/ver somnijerum, or any of some forty- 
nine other plants. However, when we note the determined saponi¬ 
fication number of 114.5 we find the number of plants that will 
correspond is r^trieted to lAnum usitaUssimum and Papaver somni- 
ferum. As Idnum usitatissimum does not have an iodine value within 
the specified range, the oil must be of Papaver somniferum, provided, 
of course, the source plant is among those listed. 

OILS IN RELATION TO GENERA 

There is dose agreeruent between the oils of the different species 
of a genus. For instance, in the genus Trifolium: 

Trifolium ttgrarium: sp. gr. at 15®C., 0.9290; Nd 30°C., 1.4757; 
sap. V. 188.4; iod. v. 75.9; solid, pt. —15°C. Trifolium hyhridum: 
sp. gr. at 15‘’C., 0.9250; N,, 30®C., 1.4757; sap. v. 187.2; iod. v. 65.9; 
solid, pt. —14°C. Trifolium incarnatum: sp. gr. at IS^C., 0.9170; 
N„ 30®G., 14723; sap. v. 181.8; iod. v. 61.6; solid, pt -9“C. Tn- 
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folium repens: sp. gr. at 15°C., 0.9170; Nn 30°C., 1.4745; sap. v. 
189.4; iod. v. 6^5; solid, pt. —16®C. 

OILS IN RELATION TO FAMILIES 
Oils are found in at least 83 (30 per cent) of the plant families 
out of the 277 families listed by Engler and Prantl. 

Within the smaller families the oils of the respective genera and 
their species are in close agreement as in the Cruciferae, Cucurbita- 
ceae, Lauraceae, Myristieaceae, Pinaceae, Polygalaceae, Rutaceae, 
Sapindaceae, Sapotaeeae, Simarubaceae, Solanaceae, and the 
Umbelliferae. 

In the large families the oils of the different gen^a are usually 
in close agreement when grouped according to tribes. For instance: 

Leguminosae 

Subfamily I. Mimosoideae: (F)' Parkia, (ND) Pentadethra 
Subfamily II. Caesalpinioideae: (SD) Caesalpinia 
Subfamily III. Papilionatae: 

Tribe 3. Genisteae: (SD) Cytisus, (SD) Spartium, (ND) Lupinus 
Tribe 4. Trifolieae: (ND) TrigoneUa, (ND) Trifolium, (ND) Omithopus, 
(ND) Melilotus, (ND) Medicago 
Tribe 5. Loteae: (ND) Lotus, (ND) Antbyllis 

Tribe 6. Galegeae: (ND) Galega, (D) Robinia, (D) Caragana, (D) Amorpba 
Tribe 7. Hedysareae: (ND) Aracbis, (ND) Onobrychis 
Tribe 8. Videae: (SD) Vida, (SD) Cicer, (SD) Pisum, (SD) Lens 
Tribe 9. Phaseoleae: (SD) Voandezia, (SD) Cajanus, (SD) Dolichos, (SD) 
Canavalia, (SD) Mucuna urens, (SD) Vigna, (SD) Pbaseolus Mungo, 
(SD) Pbaseolus lunatus, (SD) Pbaseolus inamoenus, (SD) Pbaseolus 
coccineus, (SD) Pbaseolus vmgaris, (D) Glycine 
Tribe 10. Dalbergieae; (F) Dipteryx, (F) Pongamia 

Gramineae 

Tribe 1. Paniceae: (D) Panicum 
Tribe 2, Maydeae; (SD) Zea 
Tribe 3. Oryzeae; (ND) Oryza 
Tribe 6. Andropogoneae: (SD) Sorgbum 
Tribe 7. Pbalarideae: (SD) Phalaris 

Tribe 12. Hordeae: (SD) Secale, (SD) Triticum, (SD) Hordeum 
Cucurbitaceae 

Tribe 1. Cumerineae: (F) Hodgsonia, (ND) Telfairia, (F) Luffa, (SD) 
Acantbosicyus, (SD) Cucumis, (SD) Citnulus, (SD) Cucurbita, (SD) 
Bryonia 

Tribe 3. Elaterieae; (SD) Ecbinocystis 
Guttiferae 

Tribe 2. Moronobeae: (F) Sympbonia, (F) Pentadesma 

Tribe 3. Garcinieae; (F) Garcinia 

Tribe 4. Calopbylleae: (ND) Calopbyllum, (ND) Mesua 


^Tbe abbreviation D*= drying oil, SD« semi-drying oil, ND non-drying oil, 
and F«fat. 
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OILS OF TROPICAL AND SUBTROPICAL PLANTS 

Of the 83 plant families known to contain oils, 40, or 48.1 per 
cent, are mainly tropical or subtropical in habitat. According to 
these statistics, therefore, oils are more frequently found in tropical 
and subtropical than in plants of temperate regions. 

Of the 62 drying oils, 25, or 40 per cent, are from tropical and 
subtropical plants. Drying oils are therefore not as frequently met 
with in tropical plants as in plants grown elsewhere. 

Of the 83 semi-drying oils, 41, or 49 per cent, are from tropical 
plants. 

Of the 71 non-drying oils, 42, or 59 per cent, are from tropical 
plants. 

Of the 102 fats, 101, or 99.97 per cent, are from tropical plants. 

Prom these data it may be concluded that tropical and sub¬ 
tropical plants are more likely to have fats (highest melting-point 
oils) than non-drying, semi-drying, or drsdng oils (lower melting- 
point oils). 

The percentages of drying oils, semi-drying oils, non-drying oils, 
and fats increase among tropical plants as follows: drying 7.86 per 
c«dt, semi-drying 12.89 per cent, non-drying 13.2 per cent, and fats 
31.76 per cent. 


Chakactek of Oils in Relation to Clmatb op Habitat 


Habitat 

Drying Oils j 

Sbmi-drying 

Oils 

Non-drying 

Oils 

! Fats 

m 

i % ! 

No. 

% 

No. 

% 

No. 

% 

Tropical.. 

25 

Hi 

41 

12.89 

42 

13.2 

101 

31.76 

Temperate. 

37 


42 

13.20 

29 

9.12 

1 


Total. 

73 


133 

26.10 

90 

22.32 


31.67 


OILS OP NON-TROPICAL AND NON-SUBTROPICAL 

PLANTS 

Of the 83 plant families known to contain oils, 15, or 18.0 per 
cent, are mainly temperate in habitat. 

Of the 62 diying oils, 37, or 59 per cent, are from plants growing 
in temperate dhnates. Of the 83 semi-drying oils, 42 are from tem¬ 
perate plants. Of the 71 non-drying oils, 29 are from plants growing 
in temperate zones. 

Of the 102 fats only one is from a plant growing in a temperate 
dhmate. 
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From these data it may be concluded that plants growing in 
temperate climates are more likely to have drying oils (low'er melting- 
point oils) than semi-chying or non-drying oils and fats (higher 
melting-point oils). 

The percentages of drying, semi-drying, non-drjdng oils, and fats 
increase in plants growing in temperate habitats as follows: fats 
.03 per cent, non-chying oils 9.15 per cent, drying oils 11.63 per cent, 
and semi-drying oils 13.2 per cent. 

Drying and semi-drying oils are therefore of more frequent 
occurrence in plants growing in temperate climates than in tropical 
plants. 

OILS IN RELATION TO PLANT ORIGINS 

As to a possible relation between the melting points of oils and 
tropical origin the following families with high melting-point oil are 



DRYING SEMI-DRYIHQ HOH-DRYING FATS 

OILS OILS OILS 


of interest (non-drying oils and fats): Cyperaceae, Palmae, Myris- 
ticaceae, Betulaceae, Ulmaceae, Olacaceae, Chenopodiaceae, Lardi- 
zabalaceae, Lauraceae, Moringaceae, Tropaeolaceae, Simarubaceae, 
Burseraceae, Meliaceae, Polygalaceae, Anacardiaceae, Hippocas- 
tanaceae, Sapindaceae, Vitaceae, Bombacaceae, Sterculiaceae, Och- 
naceae, Caryoearaceae, Theaceae, Guttiferae, Dipterocarpaceae, 
Flacourtiaceae, Caricaceae, Rhizophoraeeae, Combretaeeae, Arali- 
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aceae, Sapotaceae, Oleaceae, Salvadoraceae, Loganiaceae, Asclepia- 
daceae, Verbenaceae, Bignoniaceae, Rubiaceae, Caprifoliaceae. 

. It is noted that the majority of these families are mainly tropical 
in their distribution, notable exceptions being Cyperaceae, Betula- 
ceae, and Chenopodiaceae. 


SUMMARY 

There may be a relationship between the melting point of a fat 
or oil of a plant and the temperature of its environment. Such a 
relationship is known to exist in the case of oils of marine and 
terrestrial animals. 

Oils are foimd in at least 83 (30 per cent) plant families out of 
277 listed by Engler and Prantl. 

Some 318 oils have been studied from these 83 families: 62 are 
drying, 83 are semi-drying, 71 are non-drsnng, and 102 are fats. 

Oils found in seed coverings may have higher melting points than 
oils of seed kernels. 

Waxes are found more abtmdantly on tropical plants than on 
plants of temjjerate climates. 

There is dose agreement between the oils of the different secies 
of a genus. 

The physical and chemical properties of oils may be more or less 
definitely correlated with spedfidty. 

Tables of iodine numbers, saponification values, and specific 
gravities of over 300 oils are induded. These may aid in differential 
analysis. 

The oils of most of the smaller families are in dose intrafamilial 
agreement, while those of the larger families are often in better 
agreement considered in tribal groups. 

Tropical and subtropical plants are more likely to have fats and 
non-drying oils than semi-diying or drying oils, i.e., tropical and 
subtropical oils have higher melting points than the oils of temperate 
dimatra. 

As to the possible relation between high melting-point oils and 
tropical origin a list of 40 families is given. Of this list three are 
mainly temperate in habitat. 



SAPONIFICATION VALUES OP OILS, FATS AND WAXES 


2.49 Attalea funifera 

46.76- 60.0 Pedilanthus Pavonis 

60.3 - 51.3 Raphia Ruffa 

62.9 - 63.1 Euphorbia antisyphlitica 
63.0(?) Coriandrum sativum 

65.8 Philadelphus coronarius 

78.4 - 88.3 Corypha cerifera 
101,51-162.0 Linum usitatissimum 
113.0(?) Pyrus communis 

114.5 Papaver somnifenim 

140.0 Euphorbia stenoclada 

142.8 Euphorbia xylophyl- 

loides 

153.0 -191.0 Myristica officinalis 

156.2 Picramnia carpinterae 

167.0 Acer platanoides 

157.1 Rhus laurina 

169.6 Vohemaria Messeri 

166.1 -177.5 Coffea arabica 
165.58-191.6 Pistacia vera 

166.2 -170.6 Strychnos nux-vomica 

167.9 Saccharum officinarum 

168.6 Praxinus excelsior 

170.0{?) Laurus indica 
170.1(?) Sapindus rarak 
170.14 Ceiba pentandra 

170.3 -177.8 Sinapis alba 

170.4 Eruca sativa 

170.8 Hyoscyamus niger 

170.9 Nasturtium Nasturtium- 

aquaticum 
171,3(?) Ribes rubrum 

171.3 -180.1 Brassica Napus 

171.52 Asclepias gigantea 

171.6 Brassica campestris 

171.8 -192.3 Butyrospermum Parkii 

172.1 Brassica juncea 

172.1 Sorghum cernuum 
172.26-175.3 Brassica sp. (Jamba oil) 

172.3 Medicago sativa 

172.8 Crataegus Oxyacantha 

172.9 -178.5 Brassica campestris 
173.0 -183.1 Ximenia americana 

173.4 Armoracia rusticana 

173.4 -212.01 Sterculia foetida 

173.6 Lecythis ollaria 

173.8 -181,6 Raphanus sativus 
174.0 -176,0 Raphanus Raphanistrum 

174.4 Eruca sativa 

174.4 -180.3 Brassica oleracea 

174.5 -193.05 Poga oleosa 

174.7 -178.9 Brassica Rapa 

175.1 (?) Galega ofhcinalis 

176.2 Onobrychis sativa 

176.0 Anethum graveolens 

176.3 Garcmia tonkinensis 

176.5 Petroselinum sativum 


176.7 -186.6 Ricinus communis 

176.8 Ptychotis ajowan 

177.3 Sinapis chinensis 

178.0 -183.0 Hydnocarpus edulis 
178.0 -185.1 Pongamia glabra 
178.0 -186.4 Lepidium sativum 

178.1 Tilia americana 

178.1 Apium graveolens 

178.2 Sinapis dissecta 

178.22 Mucuna urens 

178.3 Carum Carvi 

178.3 -178.4 Pimpinella Anisum 

178.4 -191.4 Secale comutum 
179.0 -205.7 Stillingia sebifera 

179.1 -192.6 Aleurites moluccana 

179.3 Cuminum Cyminum 

179.4 Sinapis arvensis 

179.4 Daucus Carota 

179.4 -193,5 Oryza sativa 

179.5 Crambe maritime 

179.5 Palaquium sp. (Surin 

fat) 

179.6 Kickxia elastica 

179.7 -197.8 Prunus Cerasus 

179.8 Acer Pseudo-platanus 

179.9 Eriobotrya japonica 

180.0 Barbarea praecox 

180.3 (?) Cheiranthus Cheira 

180.5 Vicia sativa 

180.7 -194.6 Lophira alata 
181.0 -205.0 Ceiba pentandra 

181.2 Foeniculum oihcinale 

181.2 Isatis tinctoria 

181.3 Trifolium incamatum 

181.4 Acanthosicyos horrida 
181,75-187.7 Cydonia vulgaris 

181.9 -203.0 Pentaclethra macro- 

phylla 

182.0 Coriandrum sativum 

182.0 -190.0 Sinapis nigra 

182.3 -183,8 Olea europea var. sativa 
(seed) 

182.3 -198,2 Prunus Armeniaca 

182.4 Lens esculents 

182.5 Amorpha fruticosa 

182.5 -188,6 Mimusops Djave 

182.6 Cicer arietinum 

182.8 -190.3 Triticum sp. 

183,0 Tamarindus indica 

183.1 Anthriscus Cerefolium 

183.1 Vicia sepium 

183.2 Pithecoctenium echina- 

tum 

183.4 Tr^onella Foenum- 

graecum 

183.6 -192,0 Lycopersicum esculen- 

tum 
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183.8 Setaria italica 

184.0 Phalaris canariensis 

184.1 Voandezia subterranea 

184.5 Pisum sativum 

184.5 Parkia africana 

184.5 -198.9 Payena oleifera 

184.6 -187.7 Moringa oleifera 

184.7 Vida Faba 

184.7 -191.6 Ricinodendron afri- 

canum 

184.5 Tilia parvifolia 

186.0 Lallemantia iberica 

185.0 Lupinus luteus 

185.0 Funtumia elastica 

185,0 Sterculia appendiculata 

185.0 Dialyanthera otoba 

185.1 -196.0 Elaeococca vemida 

186.3 Omitbopus sativus 

185.6 Vigna Catjang 

185.6 -196.9 Melia Azadiracbta 

185.6 -197.0 Arachis hypogaea 

186.6 -206.1 Hevea brasiliensis 

185.8 -188.0 Myagrum sativum 
186.0 -194.6 Bassia butyracea 
186.0 -202.0 Datura Stramonium 

186.2 Lupinus angustifolius 

186.5 Canavalia ensiformis 

186.5 -197.5 Jolijffa africana 

186.58 Carica Papaya 

186.6 -191.7 Stearodendron Stuhl- 

mannii 

186.6 -193.3 Cartbamnustinctorius 

186.7 Thuja occidentalis 

186.7 -202.9 CitruUus Colocyntbis 

186.8 -192.6 Canarium pachypbyllum 

186.8 -191.5 Garcinia indica 
187.0 -192.0 Cucumis Chate 

187.2 Trifobum bybridum 

187.4 -188,5 Bassia longSolia 

187.5 Dolicbos Lablab 

187.5 Pbaseolus Mungo 

187.6 Manniopbyton fulvum 

187.8 -190,3 Argemone mexicana 

187.8 -195.8 Lima aegyptiaca 

187.9 Melilotus albus 

187.9 -194.6 Stropbantbus bispidus 
188.0 Pinus cembra 

188.0 Diospyros virginiana 

188,0 Vicia Faba 

188.0 -198.0 Sesamum indicum 
188.0 -194,0 Heliantbus annuus 

188.1 Caryodendron orinocense 

188.1 -198.5 Prunus domestica 

188.2 Cajanus bicolor 

188.3 Acrocomia sderocarpa 

188.3 -195.5 Tbea sasangua 

188.3 -196.2 Bassia villosa 

188.4 Torreya nucifera 

188.4 Citrus Limonia 

188.4 Melampyrum arvense 

188.4 Trifolium agrarium 

188.4 -190.2 Gucurbita Pepo 


188.5 Cepbalotaxus drupacea 

188.5 -190.5 Jessenia polycarpa 

188.6 Cupressus sempervirens 

188.6 Linaria reticulata 

188.6 -192.6 Manihot Glaziovii 

188.6 -195.3 Couepia grandifolia 

188.7 Pbaseolus inamoenus 

188.7 -191.9 Vateria indica 

188.7 -203.0 Olea europea var. sativa 

(pulp) 

188.8 Limonia Warneckei 

188.9 -192.2 Guizotia abyssinica 

189.3 Pinus monophylla 

189.0 Antbyllis vulneraria 

189.0 -196.8 Papaver somniferum 

189.2 Pbaseolus vulgaris var. 

albus 

189.2 Parthenocissus quinque- 

folia 

189.2 -190.0 Ecbinops ritro 

189.1 -192.5 Prunus Persica 

189.2 Pbaseolus lunatus 

189.4 Cartbamnus Oxyacantba 

189.4 Trifolium repens 

189.5 Rubus fruticosus 

189.5 Trigonella Foenum- 

graecum 

189.5 Trifolium repens 

189.5 -191.5 Bassia Mottleyana 

189.5 -195.4 Prunus Amygdalus 

189.6 Pinus montana 

189.6 Pbaseolus coccineus 

189.6 Carya ovata 

189.7 Coida edulis 

189.7 -191.8 CitruUus vulgaris 

189.7 -192.3 Amoora Robituka 

189.7 -192.6 Zea Mays 

189.7 -200.2 Canarium polypbyUum 

189.8 Juglans Sieboldiana 

189.8 Pinus sylvestris 

189.8 -192.0 Aleurites cordata 

189.9 Trifolium pratense var. 

perenne 

189.9 -192.4 Adansonia Grandidieri 

190.0 Nicotiana Tabacum 

190.0 -193*0 Cannabis sativa 

190.1 Vaccinum Vitis-idaea 

190.2 -192.7 Linum usitatissimum 

190.3 Ompbalea megacarpa 

190.4 Vaecinium MyrtUlus 

190.5 Cucumis Melo 

190*5 Celosia cristata 

190*5 Pinus Picea 

190.5 Hedera Helix 

190.5 -191.7 Adansonia digitata 

190.6 Caragana arborescens 

190.6 -192.5 Glycine bispida 

190.7 Lotus comiculatus 
190*8 -193.8 Rhus glabra 

190.9 Petroselinum sativum 

190.9 -193.4 Perilla nankinensis 
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191.0 

Calophyllum inophyl- 
lum 

194.15 

194.5 

Sterculia chica 

Nigella sativa 

191.0 

Cannabis sativa 

194.5 

Aesculus Hippocastanum 

191.0 -192.0 
191.0 -194.6 

Ungnadia speciosa 
Gossypium sp. (cotton) 

194.6 

Gynandropsis penta- 
pbylla 

191.1 

Lactuca Scariola var. 
oleifera 

194.6 

194.6 

Moronobea coccinea 
Bbghia sapida 

191.1 -196.3 

Fagus sylvatica 

194.74 

Garcinia morella 

191.2 

Shorea aptera 

194.9 -197.1 

Cucurbita maxima 

191.3 

Torreya californica 

195.0 

Anacardium occidentals 

191.3 

Finns Gerardiana 

195.0 

Lycopodium 

191.3 

Morus alba 

195.2 

Oenothera biennis 

191.5 

Melia Azedarach 

195.2 

Citrus aurantifolia 

191.5 

Cucurbita maxima 

195.2 

Abelmoschus esculentus 

191.5 -195.2 

Ricinodendron Rauta- 
nenii 

195.2 -196.9 
195.5 

Cucumis sativus 

Vitis vinifera 

191.8 

Finns Cembra 

195.6 -197.2 

Carapa guianensis 

191.8 

Hesperis matronalis 

195.7 -196.2 

Cucurbita Fepo 

191.8 -202.0 

Theobroma Cacao 

195.98 

Citrus Limonia 

191.9 

Tbea japonica 

196.0 

Secale cereals 

191.9 

Thea sinensis 

196.3 -205.5 

Elaeis guineensis 

192.0 

Fentadesma Kerstingii 

196.42 

Calotropis gigantea 
Daphne Cnidium 

192.0 

Chisocheton Cumingianus 

196.5 

192.0 

Flukenetia conophora 

196.5 

Moquilea tomentosa 

192.0 

Madura pomifera 

196.5 -197.2 

Astrocaryum vulgare 

192.0 

Finns Abies 

196.6 

Lappa minor 

192.0 -192.5 

Comus sanguinea 

196.8 -209.3 

Sambucus racemosa 

192.12 

Argania sideroxylon 

197.0 

Gynocardia odorata 

192.3 

Rubus idaeus 

197.0 

Canarium oleosum 

192.4 

Robinia Fseudoacacia 

197.0 

Canarium luzonicum 

192.4 

Oncoba echinata 

197.0 

Fentadesma butyracea 

192.6 

Cytisus Ijabumum 

197.0 -210.0 

Laurus nobilis 

192.6 

Fmus Finea 

197.1 

Martynia louisiana 

192.7 

Ficramnia lindeniana 

197.25 

Basiloxylon brasiliensis 

192.8 

Madia sativa 

197.6 

Hodgsonia Kadam 

192.8 

Finns monophylla 

197.6 -199.6 

Caryocar butyrosum 

192.8 

Lupinus albus 

198.0 

Carya Pecan 

192.8 -197.1 

Corylus Avellana 

198.0 

Trichilia emetica 

192.9 -215.6 

Croton Tiglium 

198.1 

Carapa grandffiora 

193.0 

Farthenocissus quinque- 
folia 

198.2 

198.4 

Citrullus vulgaris 

Datura Metel 

193.0 

Bryonia dioica 

198.5 

Skaphium lanceatum 

193.2 

193.4 

Jatropba Curcas 
Medicago sativa 

198.5 

Xanthophylium lancea¬ 
tum 

193.4 

Illidnm religiosum 

198.6 

Spartium junceum 

193.4 

Echdnocystis oregana 

199.3 

Quercus agrifolia 

193.4 -194.1 

Asparagus officinalis 

199.5 

Aegiphila obducta 

193.4 -202.0 

BerthoUetia excelsa 

199.8 

Myiius communis 

193.48 

FeriHa frutescens 

200.3 -213.0 

Hydnocarpus Kurzii 
Croton Elliotianus 

193.5 -194.3 

Colophonia mauritiana 

201.5 

193.6 

193.7 

Buchanania latifolia 
Fragaria vesca 

201.5 

Palaquium oblongi- 
folium 

193.7 -196.37 Citrus Aurantium 

201.5 

Trichilia subcordata 

193.8 -197.3 

Juglans regia 

202.0 -203.0 

Nerium Oleander 

193.8 

Illidum vemm 

202.0 

Fyrus Malus 

193.8 

Folygala Senega 

202.8 

Vemonia anthelmintica 

193.8 

Nepbelium lappaceum 

203.0 

Hyptis spicigera 

193.9 

Thea sasanqna 

203.0 -204.0 

Terminalia Catappa 

194.0 

Frunns Lanrocerasns 

203.1 

Citrullus Naudinianus 

194.0 

Jatropba mabafalensis 

203.5 -208.1 

Hjrdnocarpus Wightiana 

194.0 -196.6 

Citmllus vulgaris 

203.6 

Trichilia emetica 

194.1 

Balanites aegyptiaca 

203.7 -205.8 

Mesua ferrea 
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203.8 -210.4 
205.0 

206.7 -217.0 

205.9 

206.2 -212.0 

208.0 

208.0 

209.2 
210.98 
211.0 

213.9 
215.02 

215.3 -227.0 
216.2 

217.6 -237,5 

218.8 -220,3 

220.6 
221.6 
223.5(?) 

224.4 
224.72 

227.4 -234,6 
229.2 

234.8 

235.0 -235.6 

238.5 


Stillingia sebifera 
Magnolia hypoleuca 
Myricacerifera 
Pithecolobium dulce 
Hydnocarpus anthel- 
minticus 

Sorbus Aucuparia 
Arbutus Unedo 
Oenocarpus distichus 
Phoenix dactylifera 
Betula alba 
Mimusops elengi 
Myristica canarica 
Schleichera trijuga 
Chorisia Peekoltiana 
Rhus sylvestris 
Virola bicuhyba 
Rhus diversiloba 
Virola guatemalensis 
Celastrus senegalensis 
Magnolia hypoleuca 
C 3 nperus esciientus 
Areca catechu 
Luffa acutangula 
Apeiba sp. 

Irvingia Oliveri 
Scyphocephalium 
ochocoa 


239.5 -240.2 

241.2 -250.0 
241.39 

242.2 
242.36 

242.5 -243.3 
244.0 

244.7 

245.2 

246.2 

246.3 -250,0 

246.4 
251.0 

251.0 -268.4 

262.4 -256.5 
265.0 

265.6 

256.6 -349.0 
262.2 
268.2 
270.0(?) 

273.6 
277.3 
280.0 
282.0 

283.8 

839.6(?) 


Myristica platysperma 
Irvingia spp. 

Machilus Thunbergii 
Allophylus racemosa 
Salvadora oleoides 
Astrocaryum vulgare 
Myristica surinamensis 
Litsea zeylanica 
Salvadora persica 
Mauritia vinifera 
Elaeis guineensis 
Akebia quinata 
Polygala butyracea 
Cocos nucifera 
Attalea cohune 
Myristica angolensis 
Lindera sericea 
Attalea excelsa 
Telfairia occidentalis 
Lepidadenia Wightiana 
Capsicum annuum 
Lindera praecox 
Ulmus campestris 
Hordeum vulgare 
Lindera triloba 
Cinnamomum Cam- 
phora 

Citrus aurantifolia 


SPECIFIC GRAVITY OF OILS, FATS AND WAXES AT 15® C, 


0.832 -0.836 

Raphia Ruffa 

.9137- 

.9167 

,8594- ,9177 

Butyrospermum Parkii 

.9143 


.865 

Mucuna urens 

.9147 


,866 

Polygala butyracea 

,9148 


.867 

Salvadora persica 

,9149 


.868 

Attalea fuimera 

.916 - 

.921 

.868 - .871 

Attalea cohune 

,915 


.8686 

Attalea excelsa 

.915 


.8715 

Virola bicuhyba 

.916 - 

,918 

.8916 

Lepidadenia Wightiana 

,916 - 

.9168 

,8943- ,9175 

Bassia villosa 

,9156- 

.917 

.896(7) 

Lecythis ollaria 

,9156 


.898 

Oncoba echinata 

,9168 


.9002 

Luffa acutangula 

,9158 


,9011 

Rhus laurina 

,9168 


.9072 

Torreya califomica 

.9158- 

.9558 

.9072- .9171 Sambucus racemosa 

,916 - 

.9196 

.9083- ,998 

Linum usitatissimum 

.916 

,9092- ,9285 Prunus Cerasus 

,916 


,9099- *9225 Fagus sylvatica 

.916 - 

.9213 

.9119 

Elaeis guineensis 

,9161 

.912 

Carapa guianensis 

.9162 


,912 

Ribes rubrum 

,9163 


,9125 

Picramnia lindeniana 

.9X64 


,9126- .916 

Sinapis alba 


.9127- .920 

Mpringa oleifera 

,9165- .920 

.9127- 

Garcinia tonkinensis 

.9165- .9178 

.9127 

Garcmia indica 

.9165- 

.9248 

,9128- .9225 

Canarium commune 

.9169 

,9137 

Sorbus Aucuparia 

.917 



Mimusops Djave 
Citrullus vulgaris 
Canarium polyphjrllum 
Brassica campestris 
Melia Azadirachta 
Jatropha Curcas 
Adansonia digitata 
Vateria indica 
Stillingia sebifera 
Brassica sp. (Jamba oil) 
Corylus Avellana 
Caryocar tomentosum 
Brassica juncea 
Blighia sapida 
Trichilia emetica 
Bassia butyracea 
Olea europea var, sativa 
Ajstrocaryum vulgare 
Thea japonica 
Prunus domestica 
Jessenia polycarpa 
Quercus agrifolia 
Thea sasanqua 
Pentaclethra macro- 
phylla 

Aiichis hypogaea 
Raphanus sativus 
Ximenia americana 
Canavalia exrsiformis 
Trifolium ihcamatum 
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.917 Trifolium repens 

.917 - .920 Brassica Rapa 
.917 Bassia Mottleyana 

.917 - .927 Thea sasanqua 
.9172 Canariumpachyphyllum 

.9172- .921 Brassica Napus 
.9175 Vicia Faba 

.9175- .9186 Raphanus Raphanistrum 
.9175- .921 Brassica campestris 
.9175- .923 Datura Stramonium 
.9176 Voandezia subterranea 

.9177 Eruca sativa 

.9177- ,9195 Prunus Amygdalus 
.9178 Thea sinensis 

.9179 Phaseolus vulgaris var. 

albus 

.918 Bertholletia excelsa 

.918 - .9185 Telfairia pedata 
,918 - .9215 Prunus Persica 
.9184 Carya Pecan 

.9184 Cicer arietinum 

.9184- .9191 Olea europea var. sativa 
.9184- .922 Citrullus vulgaris 
.9185- .9188 Pistaciavera 
.9186 Coula edulis 

.9187 Adansonia Grandidieri 

.9187 Crambe maritima 

.919 Hodgsonia Kadam 

.919 - .923 Sinapis nigra 
.919 - .926 Cucurbita maxima 
.9191 Chelidonium majus 

.9191- .9219 Lophira alata 
.9192- .9256 Trichilia emetica 
.9193 Pisum sativum 

.9195 (?) Rhamnus cathartica 
.9198 Phaseolus coccineus 

.9198 Eruca sativa 

.9198- .9226 Brassica oleracea 
.920 Dialyanthera otoba 

.920 - .9238 Lepidium sativum 
.920 - .926 Aleurites moluccana 
.920 Balanites aegyptiaca 

.9203 Chisocheton Cumingi- 

anus 

.9204 . Prunus Armeniaca 

.9205 Nasturtium Nasturtium- 

aquaticum 

.9206 Mauritia vinifera 

.9208 Lens esculenta 

.9208 Arbutus Unedo 

.9209- .9245 Elaeis guineensis 
.921 - .9225 Comus sanguines 
.921 - .926 Luffa aegyptiaca 
.9212 Medicago sativa 

.9213 Jatropha mahafalensis 

.9214 Barbarea praecox 

.9214 Scyphocephalium 

ochocoa 

.9215 Omithopus sativus 

.9215- .922 Zea Ma 3 ?B 
.9219 Citrulltis vulgaris 

.922 Onobrychis sativa 


.922 Cydonia vulgaris 

.9221 Sinapis dissects 

.9222- .9279 Glycine hispida 
.9224- .926 Myagrum sativum 
.9225 Datura Metel 

.9226 Strychnos Nux-vomica 

.9228 Sinapis arvensis 

.923 Sinapis chinensis 

.923 Anthyllis vulneraria 

.923 - .926 Sesamum indicum 
.923 - .924 Cucumis sativus 
.923 Prunus Laurocerasus 

.923 - .925 Cucurbita Pepo 
.923 - .925 Gossypium sp. (cotton) 
-9232 Armoracia rusticana 

.9232 Pimpinella Anisum 

.9232 Nicotiana Tabacum 

.9235 Lupinus angustifolius 

.9235 Lupinus luteus 

.9235 Lupinus albus 

.9235 Melia Azedarach 

.9235- .9236 Ceiba pentandra 
.9236 Apium graveolens 

.9237 Daphne Cnidium 

.9238 Torreya nucifera 

.9238- .9258 Manihot Glaziovii 
.9239 Vicia sativa 

,9239- ,9302 Hevea brasiliensis 
.924 Pimpinella Anisum 

.924 Cheiranthus Cheira 

.924 Cucumis Chate 

.924 Schleichera trijuga 

.924 - .926 Helianthus annuus 
.924 - .927 Papaver somniferum 
.9241 Virola guatemalensis 

.9243 Petroselinum sativum 

.9244 Diospyros virginiana 

.9244 Myrtus communis 

.9245 Delphinium elatum 

.9245 Morus alba 

.9245- .9374 Triticum sp. (wheat) 
.9247- .9259 Argemone mexicana 
.9248 Juglans Sieboldiana 

.9248 Nigella sativa 

.9248- .9263 Guizotia abyssinica 
.9249 Cucurbita maxima 

.9249 Strophanthus hispidus 

.925 Cephalotaxus drupacea 

.925 Myristica surinamensis 

.925 Trifolium hybridum 

.925 - .927 Secale comutum 
.925 - .931 Cannabis sativa 
.9251 Isatis tinctoria 

.9252 Linaria reticulata 

.9255 Payena oleifera 

.9256 Cuminum Cyminum 

.9256 Rubus fruticosus 

.9256- .9265 Juglans regia 
.9257- .9259 Rhus glabra 
.9259 Cocos nucifera 

.926 Laurus indica 

.926 AesculusHippocastanum 
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.926 - .928 Cucurbita Pepo 
.9262 Dolichos Lablab 

.9264 lUicium venim 

.9265 Garcinia morella 

.9265 Anthriscus Cerefolium 

.9266 Croton Elliotianus 

.9267 Ptychotis ajowan 

.9267- .9277 Cartharanus tinctorius 
.9268 Carum Carvi 

.9268 Cajanus bicolor 

.9268 Pinus Picea 

.9269 Arctium Lappa 

.927 Pentadesma but 3 n:acea 

.9275 Apeiba 

.9275 Setaria italica 

.9276 Cucumis Melo 

,9276 Phaseolus inamoenus 

.928 Asparagus officinalis 

.928 Galega officinalis 

.9281 Cajanus bicolor 

.9282 Phaseolus lunatus 

.9282 Sorghum cernuum 

.9283 Oenothera biennis 

.9284 Coriandrum sativum 

.9285- ,9286 Madia sativa 
.9286 Ricinodendron Rauta- 

nenii 

.9288- ,932 Echinops ritro 
.9289 Citrullus Colocynthia 

.929 Sterculia foetida 

,929 Funtunia elastica 

.929 Trifolium agjarium 

.929 Medicago sativa 

.9295 lUicium religiosum 

.9295 Tilia pravifolia 

.9296 Daucus Carota 

.9298 Stearodendron Stuhl- 

mannii 

.9298 Vigna Catjang 

.930 Pinus Cembra 

.9301 Vaccinium Vitis-idaea 

.9304 Foeniculum officinale 

,9307 Pinus Gerardiana 

.9315 Irvingia spp. 

.9315- .9336 Hesperis matronalis 
.931 - .9386 Amoora Rohituka 
,9316 Pinus Cembra 

.9316- ,941 Linum usitatissimum 
,9317 Rubus idaeus 

.9318 Pinus montana 

.932 Gjmocardia odorata 

.9326 Pinus syivestris 

.9327 Kickxia elastica 

.9328 Dialyanthera otoba 

.9329 Salvadora oleoides 

.933 Pinus monophylla 

^933 — .935 Elaeococc^ vemicia 
.9331 Vaccinium Myr^us 

.9332- ,963 Laurus nobilis 
.9336 Palaqizium sp. 

.9336 Phaseolus Mungo 


.9337 Cinnamomum Cam- 

phora 

.9342 Perilla frutescens 

.9345 Fragaria vesca 

.9346 Carapa grandifiora 

,935 Trigonella Foenum- 

graecum 

.9352 Anethum graveolens 

.9355- .9382 Ricinodendron afri- 
canum 

.936 Plukenetia conophora 

.936 Aleurites cordata 

.936 - .993 Pedilanthus Pavonis 
.9369 Pongamia glabra 

,937 Lotus comiculatus 

.937 - .939 Perilla nankinensis 
.9371 Lallemantia iberica 

.938 Tilia americana 

.938 Melilotus albus 

.938 Telfairia occidentalia 

,939 Hyoscyamus niger 

.939 Euonymus europaea 

.9403 AUophylus racemosa 

,9406 Crataegus Oxyacantha 

.9417 Machilus Thunbergii 

.9426 Amorpha fruticosa 

.9435 Celastrus senegalensis 

.9437 Croton Tiglium 

.9437 Symphonia globulifera 

.945 - .996 Mjrmtica officinalis 
.9458 Stillingia sebifera 

.9458 Myristica angolensis 

.9468 Dipteryx odorata 

,9471 Tngonella Foenum- 

graecum 

.9492 Litsea zeylanica 

.9495 Oryza sativa 

.951 - .9626 Coffea arabica 
.9518 Bassia lon^olia 

.953 Buchanania latifolia 

.9577 Vicia Faba 

.968 Hydnocarptis Kurzii 

.959 - .960 Hydnocarpus anthel- 
mintica 

.9591- .9679 Ricinus communis 
.9594 Ulmus campestris 

,9625 Euonymus verrucosa 

,9637 Polygala Senega 

,964 - .976 ' Theobroma Cacao 
.965 Hydnocarpus Wighti- 

anus 

.9666 Aegiphila obducta 

.9656 Triticum spp. (wheat) 

.967 Briobotrya japonica 

,968 Saccharum offieinarum 

.9694 Couepia grandifolia 

,9694 Pitheeolobium dulce 

.9697- .986 Euphorbia antisyphli* 
tica 

,9717 Mimusops elengi 

.975 Rhus succedanea 

.9786 Ongokea Klaineana 
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•988 Argania Sideroxylon 

.9896 Rhus diversiloba 

.990 - .999 Corypha cerifera 
.995 Virola sebifera 

.995 Myrica cerifera 

1.0115 Ficus ceriflua 

1.019 Cannabis sativa 


IODINE NUMBERS OF 

1.03- 3.9 Myrica cerifera 
1.72 Scyphocephalium 

ochocoa 

2.28- 11.54 Lepidadenia Wightiana 

3.2 Vohemaria Messeri 
3.34- 5.2 Irvingia spp. 

3.6 - 17.35 Attalea excelsa 

4.2 - 15.1 Rhus sylvestris 

4.5 Cinnamomum Cam- 

phora 

4.98- 6.3 Myristica platysperma 

5.3 Euphorbia xylophyl- 

loides 

5.9 Euphorbia stenoclada 

5.9 Salvadora persica 

6.7 - 6.8 Irvingia Oliveri 

7.48 Salvadora oleoides 

7.7 - 10.7 Raphia Ruffa 

8.0 - 10.0 Cocos nucifera 
8.79 Rhus diversiloba 

9.5 - 18.5 Virola bicuhyba 
9.61- 17.0 Linum usitatissimum 

10.3 - 17.5 Elaeis guineensis 

10.4 - 11.2 Astrocaryum vulgare 

11.0 - 13.7 Attalea cohune 
11.44 Rhus laurina 

11.68 Lindera triloba 

12.3 - 24.3 Areca catechu 

12.4 Virola guatemalensis 
13J2 - 13.5 Corypha cerifera 

13.8 Myristica surinamensis 

14.0 — 20.0 Pedilanthus Pavonis 
15.0 Shorea aptera 

15.6 Attalea fumfera 

19.0 - 37.7 Stillingia sebifera 
20.53 Lindera praecox 

22.6 Cannabis sativa 
26.0 - 34.2 Garcinia indica 

25.2 Mauritia vinifera 

26.64 Myristica canarica 

26.9 Acrocomia sclerocarpa 

32.3 Ulmus campestris 

32,8 - 41.7 Theobroma Cacao 
33.42 Gossypium spp. 

34.3 Palaquium oblongi- 

folium 

35.06- 57.6 Euphorbia antisyphli- 
tica 

36.6 Xanthophyllum lance- 

atum 

36.6 Skaphium lanceatum 

37.82- 39.63 Vateria indica 


1.4718 Pinus monophylla 

1.4737 Anacardium occidentale 

1.486 Pinus Pinea 

1.4869 Picramnia carpinterae 

1.4935 Thuja occidentalis 

1.4997 Cupressus sempervirens 


OILS, FATS AND WAXES 

38.4 Nephelium lappaceum 

39.4 Allophylus racemosa 

39.9 Trichilia subcordata 

40.1 Luff a acutangula 

40.1 - 85.7 Myristica officinalis 

41.2 - 46.5 Bassia butyracea 
41.85- 49.5 Caryocar tomentosum 

41.9 Stearodendron Stuhl- 

mannii 

42.3 Pentadesma butyracea 

42.31 Palaquium spp. 

43.4 Telfairia occidentalis 

44.0 Trichilia emetica 

45.9 Pentadesma Kerstingii 

46.5 Litsea zeylanica 

48.3 - 69.1 Schleichera trijuga 

48.7 Eriobotrya japonica 

49.1 Blighia sapida 

50.1 - 64,0 Bassia longifolia 

60.7 Carica Papaya 

50.7 Pithecoctenium echin- 

atum 

52.0 Philadelphus coronarius 

52.31 Phoenix dactylifera 

52.6 Polygala buts^acea 

52.6 - 67.86 Bassia latifolia 
52.96- 59.74 Canarium polyphyllum 
53.0 - 57.44 Elaeis guineensis 

53.9 - 66.0 Adansonia Grandidieri 

54.0 Dialyanthera otoba 

54.0 - 67.2 Butyrospermum Parkix 
55.0 Oenocarpus distichus 

56.46 Garcinia morella 

56.0 - 57.2 Mimusops Djave 

56.6 Pithecolobium dulce 

56.8 Picramnia Lindeniana 

67.1 Canarium luzonicum 

67.3 Buchanania latifolia 

57.65 Paullinia trigona 

58.5 - 72.1 Carapa guianensis 

58.62- 63.4 Payena oleifera 
59.61- 61.25 Canarium pachjjphyllum 
60.0 Saccharum officinarum 

60.25 Melia Champaca 

61.4 Chorisia Peckoltiana 

61.6 Trifolium incarnatum 

61.6 Lupinus albus 

61.8 Galega officinalis 

62.3 Cyperus esculentus 

63.0 Canarium oleosum 

63.2 - 65.0 Bassia Mottleyana 

63.9 Picramnia carpinterae 



60 Field Museum of Natural History—Botany, Vol. IX 


.926 - .928 Cucurbita Pepo 
.9262 Dolichos Lablab 

.9264 lUicium verum 

.9265 Garcinia morella 

.9265 Antbriscus Cerefolium 

.9266 Croton EUiotianus 

.9267 Ptychotis ajowan 

.9267- .9277 Carthamnus tinctorius 
.9268 Carum Carvi 

,9268 Cajanus bicolor 

.9268 Pinus Picea 

.9269 Arctium Lappa 

.927 Pentadesma butyracea 

.9275 Apeiba 

.9275 Setaria italica 

.9276 Cucumis Melo 

.9276 Pbaseolus inamoenus 

.928 Asparagus officinalis 

.928 Galega officinalis 

.9281 Cajanus bicolor 

.9282 Pbaseolus lunatus 

.9282 Sorgbum cemuum 

.9283 Oenothera biennis 

.9284 Coriandrum sativum 

.9285- .9286 Madia sativa 
.9286 Ricinodendron Rauta- 

nenii 

.9288- .932 Echinops ritro 
.9289 CitruUus Colocsmtbis 

.929 Sterculia foetida 

.929 Funtunia elastica 

.929 Trifolium agrarium 

.929 Medicago sativa 

.9295 IHicium religiosum 

.9295 Tilia pravifoba 

.9296 Daucus Carota 

.9298 Stearodendron Stuhl^ 

mannii 

.9298 Vigna Catjang 

.930 Pinus Cembra 

.9301 Vaccinium Vitis-idaea 

.9304 Foeniculum officinale 

.9307 Pinus Gerardiana 

.9315 Irvingia spp. 

-9315- .9335 Hesperis matronalis 
.931 - .9386 Amoora Robituka 
.9316 Pinus Cembra 

.9316- .941 Linum usitatissimum 
.9317 Rubus idaeus 

.9318 Pinus montana 

.932 Gsmocardia odorata 

.9326 Pinus sylvestris 

.9327 Elclada elastica 

.9328 Dialyantbera otoba 

.9329 Salvadora oleoides 

.933 Pinus monopbylla 

.933 - .935 Elaeococca verniqia 
.9331 Vaccinium Myrtfilus 

.9332- .953 Laurus nobilis 
.9336 Palaquium sp. 

.9336 Pbaseolus Mungo 


.9337 Cinnamomum Cam- 

phora 

.9342 Perilla frutescens 

.9345 Fragaria vesca 

.9346 Carapa grandifiora 

.935 Trigonella Foenum- 

graecum 

.9352 Anethum graveolens 

.9355- .9382 Ricinodendron afri- 
canum 

.936 Plukenetia conopbora 

.936 Aleurites cordata 

.936 - .993 Pedilanthus Pavonis 
.9369 Pongamia glabra 

.937 Lotus corniculatxis 

.937 - .939 Perilla nankinensis 
.9371 Lallemantia iberica 

.938 Tilia americana 

.938 Melilotus albus 

.938 Telfairia occidentalis 

.939 Hyoscyamus niger 

.939 Euonymus europaea 

.9403 Allopbylus racemosa 

.9406 Crataegus Oxyacantba 

.9417 Macbilus Tbunbergii 

.9426 Amorpba fruticosa 

.9435 Celastrus senegalensis 

.9437 Croton Tiglium 

.9437 Sympbonia globulifera 

.945 - .996 Myiistica officinalis 
,9458 Stillingia sebifera 

.9458 Myristica angolensis 

.9468 Dipteryx odorata 

.9471 Trigonella Foenum- 

graecum 

.9492 Litsea zeylanica 

.9495 Oryza sativa 

-961 - .9526 Coffea arabica 
.9518 Bassia longifolia 

.953 Bucbanania latifolia 

.9677 Vicia Faba 

.958 Hydnocarpus Kurzii 

.969 - .960 Hydnocarpus antbel- 
mintica 

.9691- .9679 Rieinus communis 
.9694 XJlmus campestris 

.9625 Euonymus verrucosa 

.9637 Polygala Senega 

.964 - .976 Tbeobroma Cacao 
.965 Hydnocarpus Wigbti- 

anxis 

.9666 Aegipbila obducta 

.9666 Triticum spp. (wheat) 

.967 Eriobotrya japonica 

-968 Saccbarum officinarum 

.9694 Couepia grandifolia 

.9694 Pitbecolobium dulce 

.9697- .986 Euphorbia antisjrphli- 
tica 

.9717 Mimusops elengi 

.975 Rhus succedanea 

.9786 Ongokea lOaineana 
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•988 Argania Sideroxylon 

.9896 Rhus diversiloba 

•990 - .999 Corypha cerifera 
.995 Virola sebifera 

.995 Myrica cerifera 

1.0115 Ficus ceriflua 

1.019 Cannabis sativa 


IODINE NUMBERS OF 

1.08- 3.9 Myrica cerifera 
1.72 Scyphocephalium 

ochocoa 

2.28- 11.54 Lepidadenia Wightiana 

3.2 Vohemaria Messeri 
3.34- 5.2 Irvingia spp. 

3.6 - 17.35 Attalea excelsa 

4.2 - 15.1 Rhus sylvestris 

4.5 Cinnamomum Cam- 

phora 

4.98- 6.3 Myristica platysperma 

5.3 Euphorbia xylophyl- 

loides 

5.9 Euphorbia stenoclada 

5.9 Salvadora persica 

6.7 - 6.8 Irvingia Oliveri 

7.48 Salvadora oleoides 

7.7 - 10.7 Raphia Ruffa 

8.0 - 10.0 Cocos nucifera 
8.79 Rhus diversiloba 

9.5 - 18.5 Virola bicuh^rba 
9.61- 17.0 Linum usitatissimum 

10.3 - 17.5 Elaeis guineensis 

10.4 - 11.2 Astrocaryum vulgare 

11.0 - 13.7 Attalea cohune 
11.44 Rhus laurina 

11.68 Lindera triloba 

12.8 - 24.3 Areca catechu 

12.4 Virola guatemalensis 

13.2 - 13.5 Corj^ha cerifera 

13.8 Myristica surinamensis 

14.0 - 20.0 Pedilanthus Pavonis 
15,0 Shorea aptera 

15.6 Attalea funifera 

19.0 - 37.7 Stillingia sebifera 
20.53 Lindera praecox 

22.6 Cannabis sativa 
25.0 - 34.2 Garcinia indica 

25.2 Mauritia vinifera 

26.64 Myristica canarica 

26.9 Acrocomia sderocarpa 

32.3 Ulmus campestris 

32.8 - 41.7 Theobroma Cacao 
33.42 Gossypium spp. 

34.3 Palaquium obfongi- 

fohum 

35.06- 57.6 Euphorbia antisyphli- 
tica 

36.6 Xanthophyllum lance- 

atum 

36.6 Skaphiuna lanceatum 

37.82- 89.63 Vateria indica 


1.4718 Pinus monophylla 

1.4737 Anacardium occidentale 

1.486 Pinus Pinea 

1.4869 Picramnia carpinterae 

1.4935 Thuja occidentalis 

1.4997 Cupressus sempervirens 

OILS, FATS AND WAXES 

38.4 Nephelium lappaceum 

39.4 AUophylus racemosa 

39.9 Trichilia subcordata 

40.1 Luffa acutangula 

40.1 - 85.7 Myristica officinalis 

41.2 - 46.5 Bassia butyracea 
41.85- 49.5 Caryocar tomentosum 

41.9 Stearodendron Stuhl- 

mannii 

42.3 Pentadesma butyracea 

42.31 Palaquium spp. 

43.4 Telfairia occidentalis 

44.0 Trichilia emetica 

45.9 Pentadesma Kerstingii 

46.5 Litsea zeylanica 

48.3 - 69.1 ScWeichera trijuga 

48.7 Eriobotrya japonica 

49.1 Blighia sapida 

50.1 - 64.0 Bassia longifolia 

60.7 Carica Papaya 

60.7 Pithecoctenium echin- 

atum 

52.0 Philadelphus coronarius 

62.31 Phoenix dactylifera 

52.5 Polygala butyracea 

52.6 - 67.85 Bassia latifolia 
52.95- 59.74 Canarium polyphyllum 
53.0 - 57.44 Elaeis guineensis 

53.9 - 66.0 Adansonia Grandidieri 

54.0 Dialyanthera otoba 

54.0 - 67.2 Butyrospermum Parkii 
65.0 Oenocarpus distichus 

56.46 Garcinia morella 

56.0 - 57.2 Mimusops Djave 

56.6 Pithecolobium dulce 

56.8 Picramnia Lindeniana 

57.1 Canarium luzonicum 

57.3 Buchanania latifolia 

57.65 Paullinia trigona 

58.5 - 72.1 Carapa guianensis 

58.62- 63.4 Payena oleifera 
59.61- 61.25 Canarium pachyphyllum 
60.0 Saccharum officinarum 

60.25 Melia Champaca 

61.4 Chorisia Peckoltiana 

61.6 Trifolium incamatum 

61.6 Lupinus albus 

61.8 Galega officinalis 

62.3 Cyperus esculentus 

63.0 Canarium oleosum 

63.2 - 65.0 Bassia Mottleyana 

63.9 Picramnia carpinterae 
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64.15 


64.2 


64.7 - 

66.6 

65.0 


66.1 


66.29 


65.4 


66.9 


66.0 - 

80.5 

66.0 - 

96,0 

66.08 


66.5 


67,7 


68.3 


68.5 


69.0 


69.4 - 

79.3 

69.44 


69.6 - 

72.9 

69.8 - 

72,6 

70.0 


70.62 


71.0 


71.1 - 

74.5 

71.4 


71.6 


71.64 


72.2 -112.6 

73.02-101.6 

73,4 


73.75 


74.8 - 

75.7 

75.2 


75.9 


76.14- 

87.0 

76.4 


76,7 - 

77.8 

77.28- 

91.7 

77.3 - 

94.0 

77,9 


78.38 


78.4 - 

81.8 

78.9 


78.9 


80,0 - 

8S.0 

80.1 


80,4 


80.78 


81.0 


81,4 - 

90.6 


81.44-110.6 

81.6 

81.5 - 82.0 
81.8 
81.88 
81.0 

82.0 

82.4 


Aegiphila obducta 
Symphonia globulifera 
Canarium commune 
Trichilia emetica 
Sapindus rarak 
Lindera sericea 
Myristica angolensis 
Tnfolium hybridum 
Laurus nobilis 
Hodgsonia Kadam 
Macbilus Tbunbergii 
Mimusops elengi 
Onobrychis sativa 
Lupinus luteus 
Truolium repens 
Omithopus sativus 
Stiychnos Nux-vomica 
Ceiba pentandra 
Melia Azadiracbta 
Lopbira alata 
Lotus corniculatus 
Asclepias gigantea 
Vernonia anthelmintica 
Secale cornutum 
Melilotus albus 
Anthyllis vulneraria 
Lec 3 ^his oUaria 
Moringa oleifera 
Strophantbus bispidus 
Jessenia polycarpa 
Tropaeolum majus 
Astrocaiyum vulgare 
Limonia Wameckei 
Trifolium agrarium 
Sterculia foetida 
Basiloxylon brasiliensis 
Adansonia digitata 
Olea europea var. sativa 
Fongamia glabra 
Apeiba sp. 

Akebia quinata 
Polygala Senega 
Sterculia cbica 
Medicago sativa 
Zimenia americaua 
Fetroselinum sativum 
Tbea japonica 
Chisocbeton Cuming- 
ianus 

Lycopodium 
Ricinus communis 
Sambucus racemosa 
Moquilea tomentosa 
Ungnadia speciosa 
Tenmnalia Catappa 
Secale cereale 
Ttigonella Poenum- 
^ecum 
Vida Faba 
Tbea sasanqua 
Sterculia appendiculata 


82.5 - 90.8 


83.2 

83.3 -105.0 
83.36 

83.6 

83.61- 87.8 
83.65-179.5 

83.7 

83.9 - 90.2 
84.0 

84.2 -100.7 
84.27 

84.5 

85.24-129.0 

85.4 

85.7 - 99.5 

85.89- 91.2 
86.0 
86.1 

86.2 

86.7 

86.99- 87.8 

87.1 

88.0 

88.0 - 90.49 

88.8 

88.5 -102.5 


88.7 - 89.1 

88.7 -133.4 
89.53 

89.9 

89.7 - 93.3 
89.94 

90.0 

90.0 

90.4 -108.7 

90.4 -104.4 
90.42 

90.6 

91J2 -104.0 

91.6 

91.65-107.0 

91.8 
91.8 

92.1 - 97.68 

92.5 -109.7 

92.7 

92.8 -122.6 
92.85-112,4 
93,0 

93.0 -101.26 

94.4 

94.7 

94.8 


Hydnocarpus antbel- 
minticus 

Lupinus angustifolius 
Aracbis bypogaea 
Coula edulis 
Betula alba 
Pistacia vera 
Couepia grandifolia 
Carapa grandiflora 
Coryltis Avellana 
Anacardium occiden- 
tale 

Joliffa africana 
Calotropis gigantea 
Capsicum annuum 
Eriodendron anfractuo- 
sum 

Dryopteris Filix-mas 
Pentaclethra macro- 
pbylla 

Coffea arabica 
Calophyllum inopbyllum 
Canavalia ensiformis 
Garcinia tonkinensis 
Celastrus senegalensis 
Olea europea var. sativa 
Tamarindus indica 
Nerium Oleander 
Tbea sasanqua 
Coriandrum sativum 
Hydnocarpus Wigbti- 
anus 

Mesua ferrea 
Cucurbita maxima 
Magnolia bypoleuca 
Caesalpinia fionducella 
Poga oleosa 
Hydnocarpus edulis 
Pitbenocissus quinque- 
folia 

Hordeum vulgare 
Prunus Armeniaca 
Hydnocarpus Kurzii 
Tbea sinensis 
Illicium religiosum 
Prunus domestics 
Parkia africana 
Oryza sativa 
Hedera Helix 
Cuminum Oyminum 
Sinapis alba 
Prunus Persica 
Crambe maritima 
Prunus Cerasus 
Bapbanus sativus 
Acer Pseudo-platanus 
Prunus Amy^alus 
Illicium verum 
Brassica oleracea 
Dolicbos Lablab 
Torreya califomica 
Apium graveolens 
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95.2 

Abelmoschus esculentus 

109.2 

96.2 -103.6 

Brassica sp. (Jamba oil) 

109.2 

96.3 -104.6 

Brassic Napus 

109.5 

95.4 

Aesculus Hippocasta- 

110.2 

95.94 

num 

Argania Sideroxylon 

111.0 

111.0 

96.1 -112.5 

Triticum sp. 

111.2 -120.1 

96.4 -100.0 

Brassica Rapa 

111.3 

97.26-104.0 

Citrus Aurantium 

111.8 

98.3 -104.9 

Jatropha Curcas 

111.8 

98.3 -106.2 

Bertholletia excelsa 

112.0 

98.6 

Nasturtium Nasturtium- 

113.0 -113.2 

98.89 

aquaticum 

Sorghum cemuum 

113.0 -120.2 
113.5 -126.0 

99.0 

Foeniculum officinale 

115.2 -116.6 

99.2 

Brassica campestris 

115.5 

99.6 

Vicia Faba 

116.2 

99.7 

Oncoba echinata 

116.5 

99.72 

Eruca sativa 

116.6 

99.8 

Coriandrum sativum 

116.8 

99.8 

Phaseolus lunatus 

117.0 -128.6 

100.0 

Acer platanoides 

117.1 -121.8 

100.0 -101.0 

Comus sanguines 

117.5 -119.5 

100.4 

Lens esculents 

117.6 -118.6 

100.7 

Quercus agrifolia 

117.6 -137.0 

100.8 

Vigna Catjang 

117.6 -139.3 

100.9 -120.5 

Gossypium sp. (cotton) 

118.3 

101.0 

Manniophyton fulvum 

118.5 

101.3 

Pinus monophylla 

118.6 

101.4 -121.7 

Brassica campestris 

118.6 

101.7 -109.0 

Croton Tiglium 

118.9 

101.72-133.5 

Lepidium sativum 

119.0 

101.8 

Eruca sativa 

119.5 

101.8 

102.6 

Brassica juncea 

Sinapis arvensis 

119.6 

102.7 

Cajanus bicolor 

119.7 

103.0 -115.0 

Sesamum indicum 

119.7 

103.3 

Sinapis chinensis 

119.7 -130.7 

104.0 

Mucuna urens 

119.7 -135.0 

104.8 

Melampyrum arvense 

119.91-122.5 

105.0 

Raphanus Raphanis- 

120.3 

105.0 

trum 

Balanites aegyptiaca 

120.4 -129.3 

120.5 

120.9 

120.9 

121.0 

105.1 

Daucus Carota 

105.3 

Pimpinella Anisum 

105.6 

Sinapis dissects 

106.0 -107.0 

Citrullus vulgaris 

106.0 

Carya Pecan 

121.0 

106.0 

Pisum sativum 

121.0 -130.8 

106.8 

Carya ovata 

122.5 

106.9 -125.0 

Lycopersicum esculen- 

123.7 

107.2 

tum 

Vicia sativa 

123.9 

124.0 -143,0 

107.25 

Citrus Limonia 

124.8 

107.5 

108.0 

Myrtus communis 

Pinus monophylla 

124.58 

108.5 

Caryodendron orino- 

126.0 

108.61 

cense 

Luffa aegyptiaca 

126.0 -129,6 
126.1 

108.6 

PimpineBa Anisum 

126.8 

108.8 

Ptychotis ajowan 

126.6 -183.8 

108.9 

Prunus Laurocerasus 

126,9 


Citrus Limouia 
Magnolia hypoleuca 
Petroselinum sativum 
Anthriscus Cerefolium 
Tilia americana 
Vicia sepium 
Fagus sylvatica 
Phaseolus Mungo 
Jatropha mahajalensis 
Isatis tinctoria 
Voandezia subterranea 
Datura Stramonium 
Cydonia vulgaris 
Sinapis nigra 
Triticum sp. 

Pbalaris canariensis 
Datura Metel 
Echinocystis oregana 
Acanthosicyos horrida 
Diospyros virginiana 
Cucumis Chate 
Citrullus vulgaris 
Madia sativa 
Cucumis sativus 
Manihot Glaziovii 
Hevea brasiliensis 
Pinus Gerardiana 
Cicer arietinum 
Nicotiana Tabacum 
Laurus indica 
Phaseolus inamoenus 
Nigella sativa 
Gynandropsis penta- 
phylla 

Anethum graveolens 
Trifolium repens 
Omphalea megacarpa 
Cucurbita Pepo 
Hehanthus annuus 
Argemone mexicana 
Citrullus Naudinianus 
Citrullus Colocynthis 
Pinus Abies 
Pinus Pinea 
Pinus Picea 
Pyrus communis 
Cucurbita maxima 
Zea Mays 
Martynia louisiana 
Citrullus vulgaris 
Tilia parvifolia 
Glycine hispida 
Trifolium pratense var. 
perenne 

Cheiranthus Cheira 
Citrus aurantifolia 
Cucurbita Pepo 
Daphne Cnidium 
Celosia cristata 
Guizotia abyssinica 
Rhus glabra 
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127.6 

Lactuca scariola var. 
oleifera 

128.5 

Sorbus Aucuparia 

128.5 

Carum Carvi 

128.6 -134.8 

Aleurites ridnodendron 

128.9 

Caragana arborescens 

129.5 

Praxinus excelsior 

130.3 

Cephalotaxus drupacea 

130.4 

Setaria italiea 

130.4 -130.7 

Vitis vinifera 

130.9 

Kickxia elastica 

131.7 

Cytisus Laburnum 

131.7 -134.86 

Amoora Rohituka 

132.1 -151.7 

Juglans regia 

132.6 -157.5 

Papaver sonmiferum 

133.3 

Cucumis Melo 

133.7 

Amorpha fruticosa 

134.0 

Spartium junceum 

134.0 

Madura pomifera 

135.0 

Pyrus Malus 

135.1 

Cupressus sempervirens 

135.1 

Bryonia dioica 

135.1 -142.4 

Myagrum sativum 

135.49 

Carthamnus Oxsracantha 

135.6 

Melia Azedarach 

135.7 

Phaseolus vulgaris var. 
albus 

Asparagus officinalis 

137.1 -140.0 

137.3 

Barbarea praecox 

137,8 

TrigoneUa Poenum- 
graecum 

138.0 

Hyoscyamus niger 

138.0 -139.0 

Punturnia elastica 

138,1 -141.2 

Echinops ritro 

138.5 

Croton Elliotianus 

138.64-149.93 

Carthamnus tinctorius 

140.0 

Linaria reticulata 

141.2 

Phaseolus coccineus 

141.4 

Parthenocissus quinque- 
folia 


142.2 

143.3 
143.3 

145.6 -160.7 

145.7 

147.1 

147.7 -148.2 

147.8 

147.8 

148.0 -166.0 

148.9 

149.0 -161.3 

149.7 -161.5 
151.6 -171.7 
152.5 

152.5 

152.8 

152.8 

153.6 

153.9 

154.2 

154.8 

154.9 -155.3 
155.0 

165.0 -164.0 

156.3 
156.5 

159.2 
161.0 
162.1 

167.2 

169.2 

170.0 -201.0 

171.0 

174.8 

177.3 -204.0 

180.3 

193.3 -196.0 
196.45 


Torreya nucifera 
Armoracia rusticana 
Morus alba 
Stillingia sebifera 
Pinus montana 
Pinus sylvestris 
Aleurites Ricinodendron 
Rubus fruticosus 
Arbutus Unedo 
Cannabis sativa 
Oenothera biennis 
Elaeococca vemicia 
Humulus Lupulus 
Aleurites cordata 
Papaver somniferum 
Ribes rubnim 
Gynocardia odorata 
Crataegus Oxyacantha 
Lappa minor 
Citrus aurantifolia 
Medicago sativa 
Thuja occidentalis 
Hesperis matronalis 
Rhamnus cathartica 
Aleurites moluccana 
Pinus Cembra 
Juglans Sieboldlana 
Pinus Cembra 
Robinia Pseudoacada 
Lallemantia iberica 
Vaccinium Mj^tillus 
Vaccinium Vitis-idaea 
Linum usitatissimum 
Hyptis spidgera 
Rubus idaeus 
Plukenetia conophora 
Fragaria vesca 
Perilla nankinensis 
Perilla frutescens 


Taxaceae § 
Cephalotaxus (D) 
Torreya (ND) 
Torreya (D) 

IPinaceae ♦ 

Pinus (D) 

Thuja (B) 
Cupressus (D) 

Gmmineae § 
Paniceae 
Panicum (D) 
MCaydeae 
Zea(SD) 
Oryseae 
Oryza (ND) 
Andropogoneae 
Sorghum (SD) 


OIL GROUPS 

Phalarideae 
Phalaris (SD) 

Hordeae 
Secale (SD) 

Triticum (SD) 

Hordeum (SD) 

Paimae t 
Phoenix (ND) 

Corypha (W) 

Mauritia (P) 

Raphia (W, P) 

Ceroxylon (W) 

Klopstodda (W) 

Jessenia (ND) 

Euterpe (SD) 

O^oca^us (P, SD Kernel) 
Elaeis (P) 
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Attalea (F) 

Cocos (F) 

Acrocomia (F) 
Astrocaryum (F) 

Liliaceae § 

Asparagus (D) 

Myricaceae t 
Myrica (F) 

Juglandaceae * 

Juglans (D) 

Carya (SD) 

Betulaceae * 

Corylus (ND) 

Betula (ND) 

Fagaceae * 

Fagus (SD) 

Quercus (ND) 

Ulmaceae § 

Ulmus (ND) 

Moraceae t 
Moms (D) 

Madura (D) 

Ficus (W) 

Humulus (D) 
Cannabis (D, W) 

Olacaceae } 

Ongokea (D) 

Ximenia (ND) 

Covda (ND, F) 

Cbenopodiaceae § 
Bassia (F) 

Amaranthaceae t 
Celosia (D) 

JRanunculaceae * 
Nigella (SD) 
Delphinium (SD) 

Lardizabalaceae 
Akebia (ND) 

Magnoliaceae * t 
Magnolia (SD) 
Ulicium (SD) 

Myristicaceae 
Virola (F) 

Scyphocephalium (F) 

Lauraceae % 
Cinnamomum (F) 
Persea (F) 

Machilus (P) 
Tetranthera (P) 
Lepiadenia (F) 

Litsea (P) 

Lindera (ND) 

Laurus (F, SD) 

Papaveraceae * 
Chelxdonium (SD) 


Argemone (D) 
Papaver (W, D) 

Cmciferae * 

Barbarea (SD) 
Nasturtium (SD) 
Cheiranthus (D) 
Armoracia (SD) 
Hesperis (D) 

Emca (SD) 

Sinapis (SD) 

Brassica (SD) 
Lepidium (SD) 
Myagrum (D) 

Isatis (SD) 

Crambe (SD) 
Raphanus (SD) 

Capparidaceae f t 
Gynandropsis (SD) 

Resedaceae t 
Reseda (D) 

Moringaceae t 
Moringa (ND) 

Saxifragaceae * 
Philadelphus (W) 
Ribes (D) 

Rosaceae * 
Chrysobalaneae 
Moquilea (ND) 
Couepia (D) 

Pruneae 
Prunus (ND) 
Rubeae 
Rubus (D) 
Potentilleae 
Fragaria (D) 
Pomeae 
Cydonia (ND) 
Sorbus (D) 

Pyrus (SD) 
Eriobotrya (F) 
Crataegus (D) 

Leguminosae § 

Ingeae 

Pithecolobium (F) 
Mimoseae 
Parkia (F) 
Pentaclethra (ND) 
Amherstieae 
Tamarindus (SD) 
Caesalpinieae 
Caesalpinia (SD) 
Genisteae 
Lupinus (ND) 
Spartium (SD) 
Trifolieae 
TrigoneUa (ND) 
Medicago (D, ND) 
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Melilotus (ND) 
Trifolium (ND, SD) 
Omithopus (ND) 
Loteae 

Anthyllis (ND) 
Lotus (ND) 
Galegeae 
Amorpha (D) 
Galega (ND) 
Robinia (D) 
Caragana (D) 
Hedysareae 

Onobrychis (ND) 
Aracbis (ND) 
Dalbergieae 
Pongamia (F) 
Dipteryx (F) 

Vicieae 
Cicer (SD) 

Lens (SD) 

Vicia (SD) 

Pisum (SD) 
Phaseoleae 
Cajanus (SD) 
Glycine (D) 
Canavalia (SD) 
Mucuna (SD) 
Pbaseolus (SD) 
Voandezia (SD) 
Vigna (SD) 
Dolichos (SD) 

Tropaeolaceae 
Tropaeolum (ND) 

Linaceae 
Linum (D, W) 

Zygophyilaceae f t 
Balanites (SD) 

Rutaceae t 
limonia (F) 

Citrus (SD) 

Simarubaceae t 
Simaruba (F) 

Brucea (ND) 

Irvingia (F) 
Picramnia (F) 

Burseraceae J 
Canarium (ND, F) 

Heliaceae t 
Melieae 
Melia (F, D) 
TricbiHeae 
Cbisocbeton (ND) 
Amoora (D) 
Carapa (F) 
'Mcnilia (F) 

Polygalaceae § 

Polygala (ND, F) 


Xanthophyllum (F) 
Skaphium (F) 

Euphorbiaceae J 
Plukenetia (D) 

Euphorbia (W) 
Pedilanthus (W) 

Croton (SD, D) 
Manniophyton (SD) 
Caryodendron (SD) 
Ricinus (ND) 

Aleurites (D) 

Elaeococca (D) 

Jatropha (SD) 

Hevea (D) 

Manihot (D) 

Omphalea (SD) 

Stillmgia (D, F, seed coat) 

Anacardiaceae t 
Anacardium (ND) 
Buchanania (F) 

Pistacia (ND) 

Rhus (F, SD, seed kernel) 

Celastraceae * 

Euonymus (SD) 

Celastrus (ND) 


Aceraceae * 

Acer (D?) 

Hippocastanaceae 
Aesculus (ND) 

Sapindaceae t 
Paullinia (F) 
AUophylus (F) 
Sapindus (ND) 
Schleichera (F) 
Nephelium (F) 
Blighia (F) 
Ungnadia (ND) 

Ehamnaceae § 
Rhamnus (D) 

Vitaceae t 
Vitis (ND) 
Parthenocissus (SD) 


Tiliaeeae t 
Apeiba (ND) 
Tilia (SD) 


Malvaceae t 
Abelmoschus (SD) 
Gossypium (W, SD) 

Bombacaceae t 
Adansonia (F) 
Eriodendron (SD, W) 


Sterculiaceae t 
Theobroma (F) 
Sterculia (ND) 
Basiloxylon (F) 

Ochnaceae t 
Lophira (F) 
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Caryocaraceae 
Caryocar (F) 

Dipterocarpaceae t 
Shorea (F) 

Vateria (F) 

Theaceae f t 
Thea (ND) 

Guttiferae t 
Moronobeae 
Symphonia (F) 
Pentadesma (F) 
Cariniceae 
Garcinia (F) 
Calophylleae 
Calophyllum (ND) 
Mesua (ND) 

Flacourtiaceae t 
Oncoba (F) 
Hydnocarpus (F) 
Gynocardia (D) 

Caricaceae 11 
Carica (F) 

Combretaceae t 
Terminalia (ND) 

Thymelaeacae § 
Daphne (SD) 

Myrtaceae t 
Myrtus (SD) 

Lecythidaceae t 
Bertholletia (SD) 
Lecythis (ND) 

Rhizophoraceae J 
Poga (ND) 

Onagraceae * 

Oenothera (D) 

Araliaceae 1 * 

Hedera (ND) 

Umbelliferae * 
Anthriscus (SD) 
Cuminum (SD) 
Apium (SD) 
PetroseHnnin (SD) 
Pimpinella (SD) 
Anethnm (SD) 

Comaceae * 

Comus (ND) 

Ericaceae * 

Arbutus (D) 
Vaccinium (D) 

Sapotaceae t 
Payena (F) 
Mimusops (F) 
Palaquium (F) 


Araganum (ND) 
Mimusops (F) 

Ebenaceae t t 
Diospyros (SD) 

Oleaceae * t 
Fraxinus (SD) 

Oiea (ND) 

Salvadoraceae 
Salvadora (F) 

Loganiaceae t 
Strychnos (F) 

Apocynaceae t 
Kickxia (D) 
Funtumia (D) 
Nerium (ND) 
Strophanthus (ND) 

Asdepiadaceae % 
Asdepias (W) 
Calotropis 
Cynanchum (W) 

Verbenaceae t 
Aegiphila (F) 

Labiatae * 
Lallemantia (D) 
Perilla (D) 

Hyptis (D) 

Solanaceae } 
Hyoscyamus (D) 
Capsicum (SD) 
Lycopersicum (SD) 
Datura (SD) 
Nicotiana (SD) 

Scrophulariaceae § 
Linaria (D) 
Melampyrum (ND) 

Bignoniaceae t 
Pithecoctenium (F) 

Pedaliaceae f t 
Sesamum (SD) 

Martyniaceae t 
Martynia (SD) 

Rubiaceae t 
Coflfea (ND) 

Caprifoliaceae t 
Sambucus (ND) 

Cucurbitaceae t 
Hodgsonia (F) 
Telfairia (ND) 
Acanthosicyos (SD) 
Luffa (SD, F) 
Bryonia (SD) 
Citrullus (SD) 
Cucumis (SD) 
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Cucurbita (SD) 
EcMnocystis (SD) 

Compositae § 
Vemonia O^D) 
Heliantbus (D) 
Guizotia (D) 


Madia (D) 
Echinops (D) 
Lappa (D) 
Carthamnus (D) 
Mogumia (W) 
Laetuca (SD) 


* Temperate t Subtropical t Tropical g Widely distributed 
D==Drying SD«Semi-drying ND=Non-drying F=Fat W==Wax 
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PREFACE 

During 1934 as leader of the Field Museum Anthropological 
Expedition to the Near East, in addition to about 10,000 herbarium 
specimens from Trans-Jordan, Palestine, S 3 n‘ia, Iraq, and Iran, I 
collected a number of useful plants and drugs in Iran and Iraq. 

The late Dr. Bei'thold Laufer, then Curator of Anthropology, had 
requested me to make this collection and to obtain such information 
as could be had regarding their use in the treatment of diseases and 
in prescriptions for various ailments. 

In Iran specimens were purchased in the native markets of 
Tehran and Isfahan. In each case the Persian name with its English 
transliteration and the use of the drug or herb was recorded. While 
guests of Dr. Erich Schmidt at Ra 3 ry during September, 1934, 
we obtained specimens in Tehran. Dr. Walter P. Kennedy of the 
Royal College of Medicine in Baghdad and Mr. George Miles, member 
of the archaeological expedition staff at Ra 3 ry, assisted in this work. 

At Isfahan Mirza Muhammad Ali Khan, ninety-five-year-old 
doctor, very kindly consented to dictate his prescriptions (pp. 
200-216) for various ailments. He began to practice medicine at the 
age of twenty after spending about five years in a local school. His 
father, several uncles, and his grandfather were medical practitioners 
using the oral tradition and two large handwritten volumes of 
prescriptions, which I examined at his home in the depths of the 
labyrinthine Ghetto. At Isfahan the dictation in Persian was 
recorded by Juda Rabbi Hedvat of the Alliance Israelite. 

The translation was prepared in part by Dr. A. H. Mookree and 
by Dr. A. H. K. Sassani, Iran Government scholar at the University 
of Chicago. Dr. H. W. Bailey of the School of Oriental Studies, 
University of London, revised the Persian characters and the 
transliterations. 

The assistance of Mr. Paul C. Standley, Associate Curator of 
Botany in Field Museum, who checked the botanical names in the 
text, and of Miss Elizabeth Reniff in the preparation of the report 
is gratefully acknowledged. 

Mr. A. R. Horwood of Kew Herbarium very kindly identified 
some of the specimens. 

The spelling of place names conforms to the system adopted by 
the British Permanent Committee on Geographical Names, pub¬ 
lished in London by the Royal Geographical Society. 
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To conform to current practice Iran has been substituted for 
Persia and Irani for Persian except in historical references. 

In Iraq Dr. Hydari, Director of the Rustam Agricultural Experi¬ 
mental Farm at Hinaidi near Baghdad, presented to Field Museum 
a number of varieties of Gossypium, Hordeum, and Triticum. Dr. 
Calvin K. Staudt, Director of the American School for Boys in 
Baghdad, contributed information regarding local drugs. 

As a result of Dr. Laufer’s death, arrangements had to be made 
for the study and publication of the material desired by him without 
the benefit of his collaboration. Other collections of drugs from 
southwestern Asia had been studied by Dr. David Hooper of the 
Wellcome Historical Medical Museum in London. I therefore 
visited him to discuss the question of the identification of the col¬ 
lections from Iran and Iraq. Dr. Hooper, who a few years previously 
had published an account of the drugs of Iran, consented to prepare 
a report on the Field Museum material and this publication is the 
result. To his account, I have in certain cases added some notes 
(H.F.) and, from sources indicated in each instance, mostly from 
Evan Guest, a mention of some of the more important useful plants 
not a part of the collection studied by Dr. Hooper. Dr. Casey A. 
Wood has published a translation of the “Tadhldrat” of Ali ibn Isa 
of Baghdad (circa a.d. 940-1010) under the title “Memorandum 
Book of a Tenth-Century Oculist," Chicago, 1936. This publica¬ 
tion contains (pp. 47-78) a list of drugs and other remedial agents 
which can be compared with the data in this report. 

Because of the difficulties involved in recording the colloquial 
names for the various plants and drugs and their transliterations, 
there are inevitably certain discrepancies, but I believe that the 
list of native names in alphabetical order with their Latin equivalents 
should be of value to other collectors. If the native name is not 
in the list, the reader should refer to tukhm (seeds), gul-i (flowers), 
gil-i (earth), or rishah (root), as the name may appear in these forms. 

The useful plants and materia medica of southwestern Asia may 
be considered to be fairly well known and no new drug plants are 
included in the list, but it is hoped that this report will be of value 
in making existing information even more accessible and in encourag¬ 
ing medical officers to publish additional information. 

The rapid advance of westernization in Iran under Reza Shah 
Pahlevi and in Iraq under King Ghazi necessitates the accurate 
recorfing of rapidly disapi^aring primitive medical folklore. 


Hejney Field 



USEFUL PLANTS AND DRUGS 
OF IRAN AND IRAQ 

David Hooper 


INTRODUCTION 

The material embodied in the present catalogue is the result of 
three collections made in Iran and Iraq dming the past eight years. 
The first was made by Henry Field, leader of the Field Museum 
Anthropological Expedition to the Near East, 1934. These speci¬ 
mens were obtained mostly from the bazaars of Tehran, Isfahan, 
and Baghdad, while some were gathered in fields and gardens where 
medicinal plants were cultivated. Lists accompanied these plants, 
stating their vernacular names and local properties and uses. The 
second collection was made in 1933 by Captain P. Johnston-Saint, 
of the Wellcome Historical Medical Museum in London; this 
consisted of 200 vegetable, animal, and mineral medicines from the 
markets of Putrus and Tehran. 

The third collection was made by Dr. J. M. Cowan and Dr. C. D. 
Darlington in the spring of 1929 \Km Bulletin, 1930, pp. 49-68). 
The drugs were all of vegetable origin and were found in the bazaars 
of Tehran, Hamadan, and Kermanshah. 

The specimens of the first-named collection are specified in the 
catalogue under the name of “Field” followed by the number of the 
drug in the list. The numbers in the Field collection jiot followed by 
place names are from Tehran. Those followed by the letter A were 
obtained in Baghdad, Iraq. The specimens in the second collection 
are marked by “W.H.M.M.” (Wellcome Historical Medical Museum) 
followed by the registered number. Those collected by Cowan and 
Darlington are distinguished by the letters “K.B.” followed by a 
number referring to the page in the Bulletin of Miscellaneous Informa¬ 
tion, No. 6, Royal Botanic Gardens, Kew, 1931, pp. 299-344, where 
the drug is described. 

An opportunity is thus given of studying crude drugs and com¬ 
paring them with the names of those found in the ancient literatm'e 
of Iran where materia medica has long been a special science. One 
of the first and most important of the Persian works on pharmacology 
is the “Kitabulabnyat an haqa 'iq-uladviyat,” or “Book of the Foun¬ 
dations of the True Proparties of the Remedies,” written about A.D. 
970 by the physician Abu Mansur, who during one of his journeys 
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visited India. B. Laufer (“Sino-Iranica,” 1919) says, “This is not only 
the earliest Persian work on the subject but the oldest production 
in prose of the Neo-Persian literature. The text has been examined 
by R. Seligmann from a unique manuscript of Vienna dated 1055, 
the oldest extant Persian manuscript.” There is a translation by 
Abdul-Chaliq Aehundow from Baku. This has been rendered into 
German and published by Dr. R. Kobert in his “Historische: Die 
pharmacologisehen Grundsatze des Abu Mansur Muwaffak, 1893.” 
References to this work are noted under the name “Aehundow.” 

In the year 1681 there was published in Paris the “Pharmaco¬ 
poeia Persica, ex idiomate Persico in Latinum conversa, opus 
missionariis, mercatoribus, caeterisque Regionum Orientalium, 
Lustratoribus necessarium nec non Europaeis Nationibus perutile.” 
This was written by a Carmelite monk, Frater Angelas. There is a 
short list of a few raw drugs, but the work contains chiefly pre¬ 
scriptions for pharmaceutical preparations, many of which are made 
up of fifteen to twenty ingredients. 

A valuable work of more recent date is one published in Tehran 
in 1874. It was compiled by Professor J. L. Schlimmer, of the 
Polytechnic College of Persia, Chief Medical Officer to the Persian 
Army, and Sanitary Officer, Tehran. It is vsTitten in French, and 
entitled “Terminologie M4dico-Pharmaceutique et Anthropologique 
Frangaise-Persane.” This contains a very full list of medicinal 
plants of Iran with identifications made by Boissier, de Candolle, 
Haussknecht, and other eminent European pharmacologists and 
botanists. 

Dr. J. E. T. Aitchison has botanically explored portions of Iran 
and the neighboring regions, and his "Notes on the Products of 
Western Afghanistan and of North-Eastern Persia,” published in 
Edinburgh in 1890, has been most useful for reference. Dr. William 
Dymock, for many years Medical Storekeeper for Bombay, had 
exceptional opportunities of studying the drugs coming into India 
from the Persian Gulf, and his great knowledge of Oriental languages, 
in addition to his medical and botanical training, placed him in the 
front rank of Indian pharmacognosists. His “Vegetable Materia 
Mediea of Western India” (1885) and, later, his “Pharmacographia 
Indica” are storehouses of information on the trade, natural history, 
and composition of Oriental drugs. Use has also been made of the 
“Flora of Syria, Palestine and Sinai” by the Reverend G. E. Post 
(1896), Boissier’s “Flora Orientalis,” and “A Working List of the 
flowering Plants of Baluchistan,” by Mr. I. H. Burkill (1909). 
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Many useful notes on drugs and Persian and Turki names of 
North Persian plants occur in a series of articles by B. Gilliat-Smith 
and W. B. Turrill in K£. 1930, Nos. 7-10, entitled “On the Flora 
of the Nearer East: A Contribution to Our Knowledge of the 
Flora of Azerbaidjan, North Persia.” 

ABBREVIATIONS AND PUBLICATION REFERENCES 

Abu Mansur —“Book of the Foundations of the True Properties of the Re¬ 
medies*' (970). 

Achundow —Translation of Abu Mansur’s work, rendered into German by 
R. Robert (1893). 

Acosta, Christobal, of Burgundy—Traveler in the East; d. 1580. 

Afg. —Afghanistan. 

Ait. —^Aitchison, J. E. T. “Notes on the Products of Western Afghanistan 
and N. E. Persia,” Edinburgh (1890). 

Amoen. ExoL —1712; see Kampfer. 

Ar. —Arabic. 

Bagh. —Baghdad. 

Bal, —Baluchistan. 

Bellew —“From the Indus to the Tigris,” London (1874). 

Beng. —Bengal. 

Boiss. —Boissier. “Flora Orientalis,” Geneva (1867-84). 

Bom. —Bombay, 

B. P.—“British Pharmacopoeia” (1914). 

BrissemoreU A.—Chemical investigator (1907-26). 

C. —See Cowan. 

Chin. —Chinese. 

Colloquies —Orta, Garcia da, edited by Sir Clements Markham (1913). 
Connold —“British Oak Galls” (1922). 

Cowan —Cowan, J. M. Collected plants in Persia (1929). 

Dwfe,—Dukani, language of the Deccan, India. 

Dymock —Dymock, William. “Vegetable Materia Medica of Western India” 
(1885); “Pharmacographia Indica” (1891). 

Ebert —Ebert, A. E. (1840-1906), American pharmacist. 

£7^2/.—Egypt. 

Field —Field collection in Field Museum of Natural History. 

FI. Br. J«d.—“Flora of British India” (1875-98). 

Fr. —French. 

G .—See Guest. 

Gilliai-Smiih —Gilliat-Smith, B. and Turrill, W. B. “On the Flora of the 
Nearer East,” K. B. 1930, Nos. 7-10. 

Gr. —Greek. 

Gwesi—Guest, Evan. “Plants and Plant Products of Iraq” (1933). 

Guz. —Guzerati. 

Ham. —Hamadan. 

Hind. —Hindustani. 

Honigberger —Honigberger, J. M. “Thirty-five Years in the East,” London 
(1852). 

Houard —Houard, C. “Les Zooc^cidies des Plantes d’Afrique, d’Asie et 
d’Oc4anie” (1923). 

HugheS’-Buller —Collected plants in Baluchistan (1908). 

Ibn Baitar —Great Arabian traveler and botanist (1197-1248). 
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I. H. B, —^Burkill, I. H. “A Working List of the Flowering Plants of Balu¬ 
chistan’* (1909). 

Ind, —India. 

Jnd. bazaars —^Indian bazaars. 

Irvine, W. —^‘Materia Medica of Patna” (1848). 

Is/.—Isfahan. 

Kdmpfer —‘"Amoenitates Exoticae, Lemgoviae” (1712), 

Kash, —Kashmiri. 

K. B. or Kew Bull, —Kew Bulletin. 

Kerm, —Kermanshah. 

Khory —Khory and Katrak. “Materia Medica of India,” Bombay (1903). 
Robert —Kobert, R. “Composition and Uses of Saponin” (1911). 

Kurd, —Kurdish. 

Lat. —Latin. 

Laufer —“Sino-Iranica” (1919). 

Layard—Layard, Henry, “Early Adventures in Persia” (1853). 

Le Bode —Le Bode, C. A. “Travels in Lauristan and Arabistan.” 

Leh —^Aitchison. “Trade Products of Leh” (1874). 

Mad, —Madras. 

Makhjan-eUAdwiya, —1769, reprinted 1824. 

Mai, —Malayan (South India). 

Mason —“Burma and Its People” (1882). 

Modem Gr, —Modern Greek. 

Pers .—Persian. 

P/iamacoflf.—“Pharmacographia,” by Pluckiger and Hanbury (1874). 
Pharm, Journ, —“Pharmaceutical Journal.” 

Ph, Ind. —“Pharmacographia Indica” (1891). 

Ph, Pers, —“Pharmacopoeia Persica” (1681). 

Pori, —^Portuguese. 

Post —Post, G. E. “Flora of Syria, Palestine and Sinai” (1896). 

Punj, —^Punjab. 

Razis or Rhazes —Islamic physician (850-923). “Continens.” 

Royle—Boyle, J. R. “Illustrations of Himalayan Botany” (1839). 

Sans, —Sanskrit. 

Schl, —Schlimmer, J. L. “Terminologie M^dico-Pharmaceutique et Anthro- 
pologique Frangaise-Persane” (1874). 

Sci. Pa, —Hanbury, D. “Science Papers” (1876). 

Sino-Iraniea —See Laufer. 

Stapf, Otto (1857-1933). Botanical papers in Kew Bulletin, etc. 

Sud, —Sudanese. 

Syr, —Syrian. 

Tab. —^Tabriz. 

Tam. —Tamil. 

Teh. —Tehran. 

Tri. —^Tripoli. 

Tschirch —^Tschirch, A. “Handbuch der Pharmakognosie” (1912), 

Turk, —^Turki. 

Warden-—Warden, C. J. H. Calcutta (1851-1901), joint editor of “Pharmaco¬ 
graphia Indica.” 

Wiesrier —“Die Rohstoffe des Pfianzenreiches,” ed. 4 (1927). 

Collection in Wellcome Historical Medical Museum, London. 
Farfe.—Yarkand. 

Y, B, Pharm ,—“Year Book of Pharmacy.” 

-^eKner-r-Zellner, J. Phytochemical investigator (1923-27). 
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Abrus precatorius L. (Leguminosae) 

Chashm-i-khiirus (Pers.); Rati (Hind.); Jequirity (Tupi, Brazil); 
Paternoster seed, Indian licorice. 

Schl.; FI. Br. Ind. 2; 175; Ph. Ind. 1: 430. 

W.H.M.M. 150736; K.B. 301. 

This plant is cosmopolitan in the tropics and grows in India. 
The well-known scarlet seeds, with a black spot at one end, are 
exported from India to Iran and other countries in the West, and are 
made into necklaces and rosaries. They were formerly used in India 
as a standard weight by goldsmiths, the average weight of a seed 
being 1.7 grams. 

In medicine the seeds are said to have hilarant properties, and 
in Iran they are classified among the poisons. The seeds contain 
toxalbumin, a protein body. The leaves and root contain sugars 
(D. Hooper, Pharm. Jmrn. 1894, 987). 

Acacia Senegal Willd. (Leguminosae) 
jjj' 

Samgh-i-arzhan, Angum (Teh.); Samgh Arabi (Ar., Pers., Iraq); 
gum arabic. 

Field 78A, 257; 30, 70 (Iraq); W.H.M.M. 150716. 

Acacia Senegal is the chief source of gum arabic of commerce, 
but in the Eastern bazaars many gums are sold which are procured 
from various other trees. Schlimmer in his “Terminologie” speaks of 
Gummi nostras or indigenous gum obtained from cherry and prune 
trees. 

Acanthophyllum squarrosum Boiss. (Caryophyllaeeae) 

CP" JT" 

Shir ICalan (Teh.); the root. 

W.H.M.M. 150848. 

This is one of the Irani soap-roots. It is smaller than the usual 
roots supplied by species of Gypsophylla, as it occurs in pieces 3 to 
18 nam. in diameter, has an exterior of light brown, twisted spirally, 
with a white, starchy interior showing yellowish, woody rays. 
The root has a slightly bitter taste and contains small quantities 
of saponin. 



80 Field Museum op Natural History—Botany, Vol. IX 


Achillea Santolina L. (Compositae) 

Gul-i-bumadaran (Teh.); Bui madaran (Punj,); Birinjasaf (Ind. 
bazaars); yarrow. 

Ait; I.H.B.; Schl.; Boiss. 2: 266; Ph. Ind. 2: 272. 

Field 236; W.H.M.M. 150802; K.B. 302. 

This plant is widely distributed in the East and in northern 
Africa, where the flowering tops, with a pleasant aroma, are collected 
and used as a carminative and tonic. In Tehran they are given as 
an infusion for chest complaints. In Baluchistan the drug is given 
to children for colic. The strong odor of the herb, like that of other 
composites, drives away fleas and noxious insects. 

Acorus Calamus L. (Araceae) 

J 

Aksir-i-turki, Ajil-i-turki (Teh.); Ighir iggur (Ar.); Acoron (Gr.); 
Gora vach (Hind.); Bach, Warch, trade names in Leh by Punjabis; 
calamus or sweet flag root. 

Field 174; W.H.M.M. 150826. 

A native of eastern Europe and Central Asia this has become 
widely diffused by cultivation. The rhizome has long been esteemed 
as a valuable medicine in India and Iran, whence probably its use 
spread to Europe. It is a bitter aromatic stimulant, tonic, and 
carminative. In Tehran it is reputed to be an excellent remedy for 
rheumatism. On account of its aroma the powdered root is regarded 
as an insectifuge and insecticide, and the volatile oil is used for 
scenting snuff and for the preparation of aromatic vinegar. 

Adansdnia digitata Juss, (Bombacaceae) 

Futfuteh (Teh.). 

W.H.M.M. 150744. 

The baobab or cream of tartar tree is a native of tropical Africa 
introduced into the East Indies. The substance sent under the name 
of Futfuteh is in lumps of brownish vegetable matter consisting of 
: tiie fibrous pulp surrounding the seeds inside the gourd-like fruit. 
The fre^ pulp is acid and astringent and is given in cases of diarrhea 
and dysentery. 
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Adiantum Capillus-Veiteris L. (Polypodiaceae) 
c/’-SV -H' 

Parr-i-siyavash, ICashburat (Teh.); Kashburat-el-bir, “coriander 
of the wall” (Pers.); Krafas-al-bir, Shar-al-anat (Iraq); Kansburaj, 
Moohar-khas (Ind. bazaars); the fronds. 

Ait.; Post; Schl.; Ph. Ind. 3: 624. 

Field 49; W.H.M.M. 150714; K.B. 302. 

The maidenhair fern is found in Iran, Afghanistan, the north¬ 
western Himalayas, and western China, but other species of ferns 
are used medicinally and are called by similar names. The fronds 
of the fern are usually supplied, but the rhizome is credited with 
expectorant properties and is given for relieving difficult respiration 
and for spasms in whooping cough. 

—A maidenhair fern decoction is served as a cooling drink during 
the summer (H.F.). 

Agaric (Fungi) 



Qarch (Teh.); Kriwarik (Turk.); dried mushrooms. 

Field 242; W.H.M.M. 150775. 

This is a portion of a hard fungus, gray brown on the outside 
and whitish within, 4 to 5 inches across. A notation is made on 
one sample that it is a vermifuge. Schlimmer identifies “Ghartsche” 
as Agaricus eseaUntus, one of the edible mushrooms, of which there 
are numerous species. For agaricum of the Greeks, Ghariqun, see 
Polyporus officinalis. 

Alhagi camelorum Fisch. (Leguminosae) 


Tar-anjubin (Teh.); “green honey”; manna. 

Field 1; W.H.M.M. 150888. 

The camel's thorn (Kar shutur, Pers.) is a thorny shrub found 
in the deserts of Iran, Syria, and Egypt. A saccharine exudation 
forms on the plant. It is shaken off the branches, collected, and 
used as a sweetmeat and in medicine. It is supposed to be the 
“greenish cake” of Layard's “Travels,” but this secretion was 
collected from oak trees (see Querais). The white grains of manna 
separated from the pods, stalks, and leaves contain chiefly cane sugar; 
this is administered as a laxative and expectorant. 
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Allium Akaka Gmel. (Liliaceae) 

Valik (Teh.); the plant. 

W.H.M.M. 150838. 

This plant is found in Europe and northern Asia, and is the 
Welec or Weleque of Ehlicher. The specimen is represented by the 
entire plant: leaves, pinkish green flowers, and bulbs, having a 
strong alliaceous odor. 

Allium Cepa L. (Liliaceae) 

Tukhm-i-piyaz (Teh.); Basal (Ar.); Goondina (Pers.); Piaz 
(Kurd.); the seeds. 

Field 41, 415; W.H.M.M. 150831. 

The onion is probably the earliest kind of food plant and is widely 
cultivated in tropical, subtropical, and temperate countries. Its 
small, black, corrugated seeds are sold in all the bazaars of Iran and 
are regarded as a demulcent and stimulant.—Boiled with sugar and 
almond oil they are given as a purgative during t 3 rphoid fever (H.F.). 

Allium sativum L. (Liliaceae) 

‘J (^" 

Tukhm-i-tarrah (Teh.); (tarrah is the Persian name for potherb); 
the seeds. 

Boiss. 5: 229. 

Field 40; W.H.M.M. 150883; K.B. 302. 

Under this name the black, angular seeds of garlic are sold in 
the bazaars, having similar properties to those of the onion. They 
are eaten with cheese. 

Sir (Teh., Iraq); Som (Ar.); Thum (Turk.); Lehsan (Hind.); 
garlic. 

Field 47A, 77, 115 (Iraq). 

This is the bulb of the garlic, containing several daughter bulbs 
or cloves. They have a peculiarly pungent and disagreeable odor and 
an acrid and burning taste. The garlic is par excellence the potherb 
of the East, aids dig^tion, and is a gastric stimulant. Three kinds 
of tte plant are grown in Iran: Bustani (garden), Bari (wild), and 
(leek-like). , 
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Aloe Perryi Baker (Liliaceae) 

Sabr-i-zard (Teh.); Sibar, Musabbar (Ar.); Bol shiah (Hind.); 
bitter aloes. 

W.H.M.M. 150786. 

This specimen is a piece of Socotrine aloes prepared from the 
leaves of the plant. It is a black or liverish colored extract with a 
brownish yellow dust. Aloes is a well-known purgative, introduced 
by Arab traders in early times. 

Althaea lavateraefolia DC. (Malvaceae) 

Rishah-i-khatmi (Ham.); the root. 

Achundow; Schl.; Boiss. 1: 828; Post; Ait.; I.H.B. 

K.B. 303. 

This plant grows in Egypt, Iran, and Afghanistan. Aitchison 
says it is cultivated not only for the showiness of its flowers but for 
its petals, which are collected as they fall off the plant and are called 
Gul-i-khatmi, the seeds Tukhm-i-khatmi. The root from Hamadan 
agrees with that of the above-named species. In Baghdad the roots 
(Erok Chatma) are said to belong to the hollyhock (AUkaea rosea L.), 
but Achundow refers the drug to A. ficifolia Cav. The root is fibrous, 
light-colored, and becomes mucilaginous when soaked in water. It is 
considered strengthening, and is probably an Irani substitute for the 
root of the marshmallow of Europe {AUhaea officinalis L.). 

Althaea sp. (Malvaceae) 

Gul-i-khatml (Teh.); the flowers. 

Field 20; W.H.M.M. 150828. 

Tukhm-i-khatmi (Isf.); the carpels. 

Field 401, 35 (Iraq). 

These drugs are doubtless derived from more than one species 
of AUhaea. The hollyhock (A. rosea L.), A. ficifolia Cav., and A. 
lavateraefolia DC., and various hybrids yield medicinal flowers and 
seeds. In Baluchistan the flowers of A. pallida Wald. & Kit. are 
collected. They are yellow and pink, with hairy calyces. The seeds, 
or properly carpels, are brown, reniform, and hairy; the margiii is 
marked with fan-like ridges. All parts of these plants are mucilag- 
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inous and demulcent.—The flowers, often mixed with linseed and 
boiled, are made into poultices for boils, and the seeds or carpels 
are given as a tea for coughs and inflammation of the chest (H.F.). 

Alyssum campestre L. (Cruciferae) 

Gudamah, Gudamah-i-shahri, Gudamah-i-sherazi (Teh.); 
Q'^dumah (Ar.); Ghodaoumche chirazi (Schl.); hedge garlic, the 
seeds. 

Field 3; W.H.M.M. 150727, 150868; K.B. 303. 

The seeds of this small plant, common in Iran and Iraq, are 
light brown, lens-shaped, 2 by 1.5 nun., with a yellowish gray border. 
They become coated with semi-opaque mucilage when placed in 
water.—Mixed with Lallemantia Royleana Benth., Pyrus Cydonia 
L., and Plantago major L., the seeds are given in an infusion for 
coughs (H.F.). 

Amaranthus paniculatus L. (Amarantaceae) 

Taj-i-khurus (Teh.); Tukhm-taj-i-khurus (Isf.); flower heads 
and seeds of cockscomb or star flower. 

Field 92, 425; W.H.M.M. 150874. 

The chaffy flower heads are white with shades of pink or light 
brown. The black, shining, lens-shaped seeds are eaten, and are 
medicinal. Cockscomb leaves form a wholesome potherb, and are 
taken as a tea to relieve the chest. 

Amomum subulatum Roxb. (Zingiberaeeae) 

(J.* 

Hil-i-qurab (Teh., Isf.); Hil (Ar.); Ela (Sans.); hill or Nepal 
cardamoms. 

Field 421; W.H.M.M. 150729. 

The capsules are ovate and bluntly triangular, containing numer¬ 
ous round or angular brown seeds, closely packed. The odor of the 
seeds is camphoraceous and agreeable. Hill cardamoms are used as a 
substitute for the smaller and more aromatic Malabar cardamoms 
of southern India (EleUaria Cardamomum Maton). They are both 
us^ as a spice and for their camnnative and stimulating properties. 

—As a cure for general debility they are sometimes mixed with 
Belleric myrobalans (H.F.). 
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Anacyclus Pyrethrum DC. (Compositae) 

Agirgarha (Teh., Isf.); Akalkara (Hind.); pellitory of Spain; 
the root. 

Field 410; W.H.M.M. 160791. 

Pellitory root, obtained in northern Africa, is nearly cylindrical 
in shape, tapering near the tip, with a tuft of hairs or the remains of 
leaves toward the crown. When chewed the drug has a pungent 
taste, exciting a flow of saliva.—It is prescribed for toothache (H.P.). 

Anamirta paniculata Coleb. (Menispermaceae) 

Marg-i-mahl, “fish poison” (Teh.); Zahar (Iraq); the berries. 

Field 138,101 (Iraq); W.H.M.M. 150746. 

Cocculus indieus or Levant berries are snielded by a shrub indigen¬ 
ous to eastern India and the Malay Archipelago. The fruits are 
round or kidney-shaped, dark brown without, each containing a 
white seed with oily, bitter endosperm. The power possessed by the 
fruits, when thrown into water, of stupefying fish has long been 
known, and is due to the poisonous crystalline principle, picrotoxin, 
in the seed. T'he berries are used in the East for poisoning dogs 
and fish and for making ointments to destroy pediculi on the skin. 

Anthemis Wiedemanniana Fisch. & Mey. (Compositae) 
Gul-i-babuna (Ham.); flower heads. 

Achundow; Ait.; Post; Schl.; Boiss. 2: 286; Pharmacog. 346; Ph. 
Ind. 2: 275; I.H.B. 

K.B. 303. 

Banoi is probably a contraction of Babuna or Babunaj, a name for 
camomile and other medicinal composites, including the above. 

Irani camomile flowers are generally obtained from Matricaria 
ChamomiUa'L. (q.v.). 

Apiutn graveolens L. (Umbelliferae) 

Tukhm-i-karafs (Teh.); Buzz-ul-karaphs (Ar.); Asil-a-krasb 
(Afg,); Karafs (Iraq); Ajmud (Hind.); Udasaliyun (Gr.); wild 
celery fruits. 
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Field 177; W.H.M.M. 150808. 

Celery is a plant of the northwestern Himalayas and Iran, and is 
cultivated for its fruit, leaf stalks, and roots. The seeds, or properly 
fruits, are greenish yellow or brown, and have a mint-like aroma and 
a somewhat pungent and bitter taste. The fruit is carminative, 
aromatic, and tonic. In Tehran the drug is placed in boiling water 
and the steam inhaled for headache. The fruits contain apiin, a 
jelly-like glucoside. 

Arctium Lappa L. (Compositae) 

Rishah-i-baba-Adam (Teh.); the root. Bardane (Teh.); Semen 
Bardanae (English Herbal 1730); the fruits. 

Field 234; K.B. 304. 

The burdock plant is found in Ssria, Iran, and Khorasan as well 
as in Europe. The root under the name of Risha Baba Adam or 
“Root of Father Adam” is quoted in Schlimmer’s “Terminologie,” and 
is regarded throughout India as depurative and antiphlogistic. In 
Tehran the root, with that of sarsaparilla, is ■used as a remedy for 
s 3 T)hilis. The drug has had a considerable reputation in ancient 
times, but from a chemical examination by Zellner (1924) there is no 
indication of any substance in the root being physiologically active. 

Areca Catechu L. (Palmae) 

Jsy 

Fufal (Teh., Ar.); Papal (Pers.); Sopari (Hind.); Pinang (Mai.); 
betel nuts, nuts of the Areca palm. 

Field 149. 

Areca nuts are used everywhere in the East as a masticatory. 
They are a gentle stimulant, astringent, and taenifuge, increase the 
flow of saliva, lessen perspiration, sweeten the breath, and strengthen 
the gums. They contain tannin and two active alkaloids, arecoline 
and areeaine.—Mixed with .sugar and corianda:, they are ^ven for 
induction of labor (H.F.). 

Axistoiochia loi^a L. (Aristoloehiaceae) 

Zaravand-i-ta^ (Ham., Teh.); the roots. 

Adiuadow; Sdil.; Ph. Pers.; Post; Ph. Ind. 3:165. 

W.H.M.M. 160855; K.B. 394. 



Plants and Drugs of Iran and Iraq 


87 


The roots of this and other species of birthwort are highly valued 
medicines in the East. The drug from Iran is a cylindrical and con¬ 
torted root, 12 mm. in diameter, showing in section the peculiar 
wedge-shaped bundles of the wood. It has a somewhat bitter and 
pungent taste. The Aristolochias are stimulating tonics and are 
often given for snake bites. Locally the root is used for amenorrhea 
and as a pectoral and stomachic. 

Aristolochia rotunda L. (Aristolochiaceae) 

Nukhud-i-alvand (Teh., Isf.); Nukhund-i-alavandi (Ar.); Zara- 
vand-i-gird (Pers.); the roots. 

W.H.M.M. 150761. 

The roots are tuberous, brownish or gray, round in shape like 
a small cottage loaf, with a broad base, a top narrow and marked with 
pit-like scars and the remains of fallen stems. They are hard, horny, 
and starchy, and have an acrid odor and taste. The drug is given as 
a tonic, diuretic, emmenagogue, and vermifuge. In Iraq A. Mauro- 
rum L. is used by the tribes to provide an antiseptic for healing 
wounds, and also for curing scab in sheep (G.). 

Artemisia maritima L. (Compositae) 

Darmanah (Teh.); Afsant-el-bahara (Ar.); santonica, wormseed. 

Ph. Ind. 2: 288; Greenish and Maplethorpe, Y.B.Pharm. 1923, 
646. 

Field 179; K.B. 304. 

The dried, unexpanded flower heads of various species of Arte¬ 
misia —often mixed with A. vulgaris L. and water (H.F.)—^are used 
as a vermifuge. The provinces of Turkestan and Kurdistan supply 
large quantities. Atchison says that A. maritima L. and A. campes- 
tris are to be found everywhere in northeasten Iran. The rootstocks 
and dry stems are used for fuel, and the flower heads collected from 
the villages around Tehran are sold in the bazaars. Santonin, the 
active, anthelmintic principle of wormseed, is now manufactured 
near the town of Chimkent in Turkestan (Ph. Ind. 2:288). 

Artemisia vulgaris L. (Compositae) 

Afsantin (Teh.); Afsantin-i-hindi (Ar.); wormwood. 

Ph. Ind. 2:284. 
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Field 180; W.H.M.M. 150758; K.B. 305. 

The specimens of this drug are broken pieces of stalks, leaves, 
and flower heads, matted together with woolly hairs. They have a 
fragrant aroma and bitter taste. The origin of this ancient drug, 
described by Mohammedan physicians, is probably A. absinthium 
L., but other species are used. A. pontieum, a plant growing in 
Europe and in the Caucasus region, is quoted by Schlimmer as the 
source of the drug sold in his day in Tehran. Absinthium is a bitter, 
stomachic tonic; it increases the appetite and promotes digestion. 
The Persian name of these plants has been given to absinthe, a 
well-known liqueur used in Europe. 

Asarum europaeum L. (Aristolochiaceae) 

Asarun (Teh.); snake root. 

W.H.M.M. 150765. 

This drug consists of rhizomes, thicker than a pencil, knotted, 
with circular marks above and long, light brown rootlets below. The 
wood is yellowish, bitter, and rather fragrant. The drug is employed 
as an emetic, diaphoretic, diuretic, and purgative, and is prescribed 
for rheumatism and apoplexy. 

Asparagus adscendens Roxb. (Liliaceae) 

A* 

Marchubah, Eiushak (Ham.); Satavar, Satarmul, Shakakula 
micari (Hind.); Sufed musli, of commerce (Bom.); white musali. 

Ait.; Schl.; Post; Bbiss. 5: 339; Ph. Ind. 3:482. 

Pield416;K.B.305. 

The roots of several species of Asparagus are used in the East for 
medicine, including those of A. officinalis L., A. sarmewtosus Willd., 
and A. racemosus Willd, The root from Hamadan is in long, thin 
piec^, 2 to 3 mm. in diameter, ivory-white, hard, homy, wrinkled 
longitudinally, and somewhat twdsted. It swells in water and 
becomes mucilaginous. The root is considered to have stimulant 
mid diaphoretic properties.—^As a diaphoretic it is mixed with sheep’s 
fat and rubbed on the chest (H.F.). 

Asparagus officinalis L. (Liliaceae) 

Hali 3 ?un (Teh.); common asparagus bmies. 

W.H.M.M. 150767. 
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Bikh-i-halimun (Teh.); asparagus root. 

Field 161; W.H.M.M. 150741. 

The berries are scarlet, the size of a pea, holding two seeds in 
each cell. They contain grape sugar and sparganein, a coloring 
matter; the seeds contain a fixed oil and aromatic resin. 

The roots are twisted, black on the outside, white and horny 
within, mucilaginous when soaked in water, with a mawkish and 
sweet taste. In Tehran the roots are burned and the smoke is 
inhaled to relieve toothache. 


Asperugo procumbens L. (Boraginaceae) 

Bad-i-ranjah-buyah, Bar ranjubah (Teh.); madwort, the herb. 

Schl.; Boiss. 4: 275; Post, 540; I.H.B. 

Field 198; W.H.M.M. 150807; K.B. 306. 

This is a prostrate herb in Arabia, Iran, Europe, and North 
Africa. It is common in cultivated fields and gardens. The fruiting 
calyx is reticulate-veined, with acute, ciliate lobes. The substitution 
of this plant for the well-known, fragrant drug, Badrandj-boia, a 
remedy for asthma, still persists in Iran. Schlimmer writing about 
Aspemgo says, “This plant, dried, is sold by the druggists of Tehran 
under the false name of Badrendj-bou-yeh, which is the true name 
of Melissa cedronella. I have never been able to understand the 
reason of this sophistication, to which Dr. Haussknecht was the 
first to call attention, because the true Melissa is largely cultivated 
in the gardens about Tehran.” 


Astragalus fasciculaefolius Boiss. (Leguminosae) 




Kunjidah-i-surkh u safid (Teh.); Kunjad, Gujar (Bom.); Kun- 
jada, “resin for bleeding” (Ait.); Anzarut (Ar.); Sarcocolla, “flesh 
glue” (Gr.); Kohl Farsi (Persian collyrium). Kohl Kirmani (Kirmani 
collyrium); the gum. 

Ait. 18; Ph. Ind. 1: 476; D. Hooper, Journ. As. Soc. Bengal, 9, 
No. 4, April, 1913, pp. 177-181; Achundow; Schl.; Boiss. 2: 396. 

W.H.M.M. 150788; K.B. 306. 

This is a sweet exudation secreted by the above plant obtained 
from Kurdistan and exported to India and elsewhere. It occurs in 
pale, yellowish brown fragments, brittle in consistency, soluble in 
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water and alcohol, odorless but with a sweetish taste. It contains a 
principle girnilar to glycyrrhizin, Sarcocolla forms a plaster long 
used by Parsi bone-setters, and is applied locally to the ears and 
face to allay neuralgic pains. Aitchison says the gum is used by 
ladies of the harem to improve their appearance and to give the skin 
a gloss (see “Sarcocolla” by D. Hooper, Journ. As. Soc. Bengal, 
Vol. 9,1913, pp. 177-181). 

Astragalus gummifer Labill. (Leguminosae) 

Kathira (Teh.); Qatera, Katira gond (Hind.); gum Tragacanth. 

Field 128; W.H.M.M. 150861. 

The small, branching, thorny shrubs of Astragalus are especially 
to be found in Asiatic Turkey and Iran, where they form one of the 
most characteristic features of the vegetation. The above and other 
species yield, when incised, flat, ribbon-shaped pieces, or, when 
punctured, vamifonn tears. The tragacanth gum from Tehran 
is in clean white ribbons, typical of the best commercial quality, 
largely used in medicine and confectionery. 

Astragalus hamosus L. (Leguminosae) 

diJd\ jAf) 

Iklil (Teh.); Iklil-ul-malik (Ar.); Adhafir-aj-jian, Adhafir-ash- 
shaitan (Iraq); IMil-ul-mulk (Bom.); Aketi (Ham.); the curved pods. 

Field 145; W.H.M.M. 150889; K.B. 342. 

The origin of this drug has been referred to various species of 
Melilotus and Trigonella which have curved pods. Those received 
from Tehran and Hamadan are horseshoe-shaped, 2.5 cm. in length, 
grayish brown, smooth, curved outward, grooved on both sides, and 
beaked; they are divided by a central partition and contain grayish 
yellow, rhomboidal seeds, notched at one end and with black spots. 
The pods are called in Iraq “Fairies’ Nails” or “Devil's Claws,” 
and are used for various disorders, but chiefly as a suppurative and 
astringent. Sonietimes they are made into a plaster for reducing 
tumorous and painful swellings.—Mixed with Viola sp., they are 
taken brfore purgation (H.F.). 

Bambusa arundinacea L. (Gramineae) 

Ut 

Tabashir-i-qalami (Teh.); Ta,bashira (Ar.); Bans lochan (Hind.); 
mineral concretion in stems of bamboo. 
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Field 244. 

Tabashir is a siliceous concretion found in the hollow stems of 
bamboo plants, and is a valuable Hindu medicine. It occurs as, 
hard, white, opaque, mineral-like fragments of various shapes. The 
sample from Tehran, bearing the above vernacular name, consisted 
of burnt bones, and was not true tabashir.—It could not, however, 
be considered a fraudulent substitute for the authentic drug, as it 
was labeled “Calcined bones for toothpowder” (H.F.). 

Berberis vulgaris L. (Berberidaceae) 

Zirishk-i-guli (Ham., Teh.); Zarishk (Hind., Bom.); the fruits. 

Achundow; Ait.; Schl.; Boiss. 1; 103; Ph. Ind. 1: 65. 

W.H.M.M. 160841; K.B. 306. 

The Indian barberry is a common shrub growing in the hilly 
districts of India and Iran, and the berries are largely collected and 
appreciated as a condiment or made into jam. In the Punjab the 
fruits and preserve are called Zirishk-tursh (sour currants) to dis¬ 
tinguish them in the trade from the small, black, dried grap^ known 
in Europe as currants or corinths. The consumption of these acid 
fruits in medicine is said to relieve itch and other skin complaints. 

—^A specimen of dried Berberis fruits in the collections of the 
American School for Boys, Baghdad, bears the label Zirishk. Bar¬ 
berries are used as a decoction for general health and to sweeten 
the breath (H.F.). 

Beta vulgaris L. (Chenopodiaceae) 

Tukhm-i-chuqundur (Teh.); Chuk-andar (Hind.); common beet. 

Field 28 (Iraq); W.H.M.M. 150787. 

These are small, cup-shaped fruits with light brown seeds, which 
taste saltish. In Iran they are cultivated largely as a vegetable. 
The seeds of the beet are sold in Indian bazaars for medicinal use 
under the name of Chukander (Ph. Ind. 3:148). 

There are several varieties grown in Iraq: 

(1) Beetroot. Chukundar (Turk.). The root is eaten. 

(2) Spinach beet. Siliq (Turk.); common. The leaves are cooked 
and eaten as a substitute for spinach. 

(3) Sugar beet. Shuwandar sukari. Climate of the Baghdad 
area is unsuitable for cultivation. 
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(4) Mangel-wurzel should succeed in Kurdistan. 

(5j) Wild beets, known as Silaijah or Silaigah. 

Boswellia Carterii Bird. (Burseraceae) 

.xT 

Kundur (Teh.); Seta Kundura (Hind.); frankincense or olibanum. 
Field 199. 

There are several kinds of this fragrant oleo-gum-resin found in 
commerce. Kundura zakara, “male frankincense,” is in reddish or 
deep yellow, circular tears; Kundura unsa, “female frankincense,” 
is in yellowish white, translucent or pale tears; Kisher Kundur or 
Dhupa of the bazaars occurs in scaly pieces of the bark coated with 
the exudation.—Olibanum is used chiefly as incense; it is an ingredient 
in plasters; a dose of half a misqal (35 grains) is said to improve the 
memory (H.F.). 

Brassica campestris L. var. Napus Bab. (Cruciferae) 

Tukhm-i-shalgham (Teh.); Sarsun (Hind.); rape or colza seed. 
Field 54 (Iraq); W.H.M.M. 150856. 

This is an important crop in India and elsewhere, cultivated 
chiefly for its seed. Rape seeds are small, brownish or reddish brown, 
2 mm. in diameter, smooth. They yield by expression a bland oil 
used as an emollient and in cooking and lighting. 

Brassica (Sinapis) nigra (L.) Koch, and B. alba Rabenh. (Cruci¬ 
ferae) 

Khardal. 

Mustard, now a widespread weed, is of Eurasian origin. The 
powdered seeds are an important condiment, used in curries, and 
medicinally in the preparation of poultices and plasters. Mustard is 
taken internally as an emetic in cases of narcotic poisoning (G.). 

Butea frondosa Roxb. (Leguminosae) 

jl 

Barg-i-hind nran, Parakeh-i-hindi (Teh.); Palaspapado (Duk.); 
Palas Keby (Hind.); seeds of bastard teak or Bengal kino tree. 

Field 181; W.H.M.M. 150818. 
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These seeds are flat, reddish brown, 5 by 3 cm., containing white 
cotyledons. The seeds are an Indian remedy for tapeworm. The 
powdered seeds are prescribed two days after a dose of wormseed. 

Caesalpinia Bonducella Roxb. (Leguminosae) 

Tukhm-i-iblis (Teh.); Khaza-i-iblls, “Devil’s testicles”; Bonduk- 
i-hindi (Ar.); Kat Wanj (Hind.); bonduc nut, nicker tree. 

W.H.M.M. 150709. 

Bonduc seeds are globular, smooth, dull gray in color, and yield 
an oil by expression. They are worn as necklaces for charms, and the 
kernels are bitter, tonic, antiperiodic, and anthelmintic. 

Calamintha graveolens Benth. (Labiatae) 

Terengamisk(?) (Teh.); Faranj mishk or Biranj mishk; Palang 
mishk has been referred to Odmum sanctum L., and Palenguemeeke 
by Schlimmer to Dracocephalum Kotschyi Boiss. 

Boiss. 4: 583; Post 624. 

Field 32; K.B. 306. 

This species of calamint frequents the Mediterranean region, 
Syria, Asia Minor, Iraq, and Trans-Caucasia. The seeds are known 
in India, where supplies come from Iran. They are dark brown, 
oblong in shape, 2 by 1 mm., three-angled, tapering toward the 
umbilicus, where there is a white, V-shaped mark; they are feebly 
pungent and become coated with transparent mucilage when soaked 
in water. The seeds are stimulating and aphrodisiac. 

Calendula officinalis L. (Compositae) 

Hamishah bahar (Teh., Iraq); Gole himmicheh behar (Schl.); 
Qarah Koz (Turk.); marigold flowers. 

Field 123. 

The pot marigold, a plant of the Mediterranean coast, is a weed 
of cultivation in northern India, and is much grown in gardens for 
its ornamental flowers. The yellow flower heads are bitter and 
have long been used among domestic remedies. “A tincture made 
from the dried florets was formerly used in medicine for application 
to wounds” (Guest). 
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Capparis spinosa L. (Capparidaceae) 
j\S 

Rishah-i-kabar (Teh.); Kabar (Pers., Iraq); the bark. 

Ph. Ind. 1:131; Boiss. 1: 420. 

Field 200; W.H.M.M. 150803; K.B. 307. 

The thorny caper is found in western Asia, Europe, North Africa, 
and Australia. It is a common shrub in the open country, forming 
great bushes fully 5 feet high. 

Throughout Iran the flower buds are collected to be made into 
pickles. The light-colored root and the thick root bark are used in 
medicine, the bark being the Capparis Cortex Radicis of the old 
“Persian Pharmacopoeia.” They are both pungent and bitter and are 
given for intermittent fever and rheumatism. 

Capsicum frutescens L. (Solanaceae) 

Filfil muyeh, Filfil-i-surkh (Teh.); Filfil ahmer (Ar.); Lai mirch 
(Hind.); red pepper, bird pepper, cWlies. 

Field 96A, lllA; W.H.M.M. 150914. 

This species of peppers or chilies. Capsicum and C. arnmm, are 
cultivated throughout India and Iran for their pungent fruits, and 
are used throughout the East for culinary purposes. Capsicums and 
their preparations act as a powerful local irritant. In medicinal doses 
chilies stimulate the alimentary canal, promoting the flow of gastric 
juice “to increase appetite and aid digestion.” 

Garthamus tinctorius L. (Compositae) 

AlilT 

Kafshah, Tukhm-i-kafshah (Teh., Ham.); the seed. 

Gul-i-rang (Teh.); Gul-i-kajira, Qurtum (Ar.); Kusam (Hind.); 
Atractus (Gr.); safflower, the flowers. 

Ait.; Post; Schl.; Laufer 324; Ph. Ind. 2: 308. 

Field 33, 39A, 195; W.H.M.M. 150866; K.B. 307. 

The safflower plant is cultivated in Syria, Iran, and Afghanistan 
as a field m)p for its red florets, which are used as a dyestuff and 
cosmetic. The red flowras are often supplied as a cheap substitute 
for saffron, the stigmas of Crocus satims L. 

The fruits or achenes, called parrot seed, the size of barley 
gpins, yield by expression an oil which is used as a salve for sprains 
and rheumatism. 
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Carum Bulbocastanum Koch (Umbelliferae) 

Tukhm zireh (Teh.); Zireh-siyah, Kirmani (Isf.); Kala-zirah 
(Afg.); Jira-shak (N.E. Pers.); black caraway. 

Field 35, 441; W.H.M.M. 150909. 

These fruits constitute the spice called black caraway of Iran 
and northern India. Royle described the plant yielding these fruits 
as Carum nigrum, but Aitchison was the first to observe that they 
were collected from a plant with tuberous roots. They are a sub¬ 
stitute for the ordinary caraway of Europe (C. Carui L.), and are 
used in medicine as a carminative. 

Carum copticum Benth. & Hook. (Sison Ammi L.; Trachyspermum 

Ammi Sprague ex Turrill; Ptychotis Ajowan DC.; Ammi copticum 

L.) (Umbelliferae) 

jUJ 

Ziniyan (Teh., Ham.); Ajowan, Ajwain (Hind.); Omum (Tam.); 
Ammeos (Ph. Pers.); Basilikon Kuminon (Gr.); bishop’s weed, the 
fruits. 

Boiss. 2: 898; FI. Br. Ind. 2: 682; Ph. Ind. 2:116. 

Field 17; W.H.M.M. 150750; K.B. 308. 

This is an African plant, cultivated in Europe, Iran, Afghanistan, 
and throughout India. The aromatic fruits were a well-known 
medicine among the ancient Greeks and Arabs. The Irani drug is 
produced largely in the province of Shiraz. The fruits are brownish 
gray, smaller and more curved than caraway seeds. The fragrance and 
active principle reside in an essential oil holding a stearoptene, called 
thymol, which crystallizes out at ordinary temperatures. Thymol 
is known in India as Ajwain-ka-phrd or “Flowers of Ajwain.” The 
distillate obtained from the fruits when boiled with water is called 
“Omum water,” and is used as a carminative for children and as a 
cholera remedy. 

Carum Petroselinum Benth. & Hook. (Umbelliferae) 

Tukhm-i-kalam (Teh.); Maghdunes (Iraq); Pitar saleri (Hind.); 
parsley seed. 

W.H.M.M. 150829. 

Parsley is a plant of southern Europe, cultivated in kitchen 
gardens for its leaves, which are used as a condiment. The fruitg 
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are a grayish green or greenish brown, 2 mm. long and 1 to 2 mm. 
thick, laterally compressed; the odor and taste are aromatic. The 
chief constituent is a volatile oil containing apiol which, on standing, 
separates in crystals (parsley camphor). Commercial apiol is a 
viscous, oily liquid prepared by extracting the seeds with ether. 
The fruits are aperient and febrifuge, and apiol is given for dysmenor¬ 
rhea and amenorrhea. 

Cassia Absus L. (Leguminosae) 

Chasm (Ham., Teh.); Hab-us-sudan (Ar.); Chaksu seed of India; 
Egyptian cassia seed. 

Ph. Ind. 1: 524; FI. Br. Ind. 2: 265. 

Field 155; W.H.M.M. 150817; K.B. 308. 

This plant is widely distributed in the tropics of the Old World. 
The small, black, lens-shaped seeds have long been known in the 
East in the treatment of eye diseases; Chaksu in Sanskrit means 
“an eye.” In some districts a plaster made from the seeds is recom¬ 
mended as an application for wounds and sores. In Hamadan the 
seeds are classed among the poisons. 

Cassia acutifolia Delile (Leguminosae) 

IL. 

Sana’ (Teh.); Sana mukhi (Iraq); Sana-hindi (Ar.)tsenna. 

Field 143,44A; W.H.M.M. 150844. 

Seima leaves are imported into Iran from India. In Tehran they 
are used as a purgative, mixed with a confection of rose leaves and 
tamarind. 

Cassia Fistula L. (Leguminosae) 

Fulus (Isf.); pods. 

Field 15 (Isf.), 415. 

The pur^ng cassia is a tree indigenous to India, where the 
long, cylindrical pods are collected and the sweet pulp is used largely 
in medicine and exported. According to Aitchison, Folusi is the 
Turki name for the tree in Yarkand, western Sinkiang, China. 

—As a remedy for pyrosis, the central portion of the stem is boil¬ 
ed, the liquid filtered and sugar and almond oil added. Directions are 
given to drink it early in the morning on an empty stomach and at 
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intervals during the day. Bread must be omitted from the diet 
during the time of medication (H.F.). 

Celosia argentea L. (Amarantaceae) 

Gul-i-halva (Isf.); Sarwali (Hind.); cockscomb seeds. 

Field 408. 

The plant grows throughout India and tropical Asia. The 
pinkish and yellow flower heads, seeds, and roots are used in medicine. 
The seeds are lenticular, brown or black, smooth, shining, convex on 
both smfaces. The leaves are used for poultices; the flowering tops 
with seeds are given as a nervine tonic and in diarrhea. The author 
of the “Muffaridat-i-Nasiri” states that 180 grains of the seeds, with 
an equal quantity of sugar candy, taken daily in a cup of milk, is a 
powerful aphrodisiac. 

—Mixed with Chrozophora verbasdfoUa Juss., the seeds are given as 
an infusion for chest pains, especially during whooping cough (H.F.). 

Celtis australis L. (Ulmaeeae) 

Digh-dighane (Isf.); nettle tree. 

Field 70. 

This ornamental tree is cultivated in Elhorasan and near Bagh¬ 
dad, frequently near shrines and holy places. The small, green, 
wrinkled fruits of C. caucasica Willd. are mixed with ordinary flour to 
be made into bread. 

C. Tournefortii Lam., Tawak in Kurdistan, bears small edible 
fruits like cherries. 

Chaerophyllum sp. (Umbelliferae) 

h'Lj Ji 

Qurdumana (Teh.); Keruwiah (Isf.); the fruits. 

W.H.M.M. 150836. 

These fruits are gray-green, elongated, 10 by 1 mm., with a 
faint caraway odor. Honigberger refM*s the Arabic Kurdamana 
to Lagaecia cuminoides having similar properties. Stapf informs us 
that Keruwiah brought from Chahar Mahal and sold for medicine 
in Isfahan is an allied umbelliferous plant, Grammosciadium macrodon 
Boiss. They are both carminative medicines. 
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Ghahar-tukhmah. The four seeds. 

In the Field collection there are two samples (183 Tehran and 16 ' 
Iraq) labeled “Chahar-tukhmah” and “Mixed seeds.” They are 
sold as a tonic medicine and remedy for diarrhea. The four seeds 
are Barhang {Plantago major L.), Gudamah (Alyssum campestre L.), 
Sepistan (Cordia Myxa L.), and Bihidana {Pyrm Cydonia L.). It will 
be noticed that all these seeds are very mucilaginous. Aitchison also 
refers to a mixture of four seeds sold in the Punjab and Yarkand 
called “Kam-parah.” Kam means “little or deficient,” and parah 
“a portion or piece,” suggesting that the four seeds combined make 
up the whole or perfect remedy. This theory resembles the blending 
of the five eucurbitaceous seeds in India (see Cucumis), where the 
mixture represents the quintessence of a tonic prescription. The 
four seeds in the Yarkand collection are Barhang (PlarUago major L.), 
Isparza (P. ovaia Forsk.), Raihan (Ocimum Basilicum L.), and Marva 
(Saivia sp.). 

Ghrozophora verbascifolia Juss. (Euphorbiaceae) 

Barg-i-quitaran (Teh.); Zurraij (Iraq); Nil-kanthe (Punj.); 
Shahdeve (Hind.); the herb. 

Field 404, 405; W.H.M.M. 150719. 

This is a common weed in cultivated ground, found in tropical 
India in the dry season. The drug consists of the leaves, stalks, and 
fruits of the herb, which are used locally for whooping cough. The 
plant is known for its alterative properties, and at one time was 
recommended for leprosy. The s^ds, called “Tannum” in Kuwait, 
contain 35 per cent of a fatty oil, which is used by the Beduins of 
Arabia as a substitute for clarified butter. The plant is related to 
the turnsole (C. tinctoria Juss.) which, in addition to its yielding a 
purplish blue dye, has emetic and poisonous properties. 

dicer arietinum L. (Leguminosae) 

Nakhud (Teh., also Punj. and Turk, names); Ghana (Hind.); 
Nok (Kurd.); Bengal gram, chick pea. 

Field 66A, 68A. 

The chick pea is a small, annual plant with pinnate leaves. The 
stenB are covered with glandular hairs containing oxalic acid, which. 
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under the influence of dew, exudes and hangs in drops. This acid 
liquor is called Chana-no-kheto, and is valued medicinally. The 
seeds or pulse are gibbous, mucronate, and greenish gray in color. 
Chana is the favorite pulse of the natives of India, and is taken 
raw or parched or soaked in syrup as a confection. The seed is 
named "Nakhud,” the name for an Irani weight equal to 1/144 ounce 
avoirdupois. The seeds weigh, on an average, 5 grains each. 


Cichorium Intybus L. (Compositae) 

Tukhm-i-kasni (Ham., Teh.); Kashi (Hind., Bom., Beng.); Intubus 
(Lat.); Sem. Cichorii (Ph. Pers.); the achenes (seeds) of chicory. 

Kishah-i-kasni (Ham., Teh.); chicory root. 

Ph. Ind. 2: 311; Boiss. 2: 716; I.H.B. 

Field 28,254; W.H.M.M. 160812; K.B. 309. 

The chicory plant is indigenous to Iran and is cultivated in India 
and Europe. It goes under the same name as endive, and the natives 
of eastern Iran do not distinguish between them (Aitchison). 

The root is fleshy and tapering, wrinkled longitudinally, and brown 
on the outside. The dried and torrefied root is known as an ingredient 
often mixed with commercial brands of coffee. In Iran, Baluchistan, 
and India it is a resolvent and cooling medicine for bilious attacks. 
—For this purpose it is sometimes mixed with VioZa sp., Nympkaea- 
alba L., and Cordia Myxa L. (H.F.). The achenes are angled, of 
pale, mottled gray and have a bitter, mucilaginous taste. 


Cinchona Galisaya Wedd. (Rubiaceae) 


Pust-i-Mnah-Mnah (Teh.); Qanaqinah (Iraq); cinchona or quinine 
bark. 

Field 125A; W.H.M.M. 150906. 

Cinchona bark is sold in small quantities in the Eastern bazaars 
from Iran to China. It was introduced into Europe in the 17th 
century when brought over as Kina Kina, or Peruvian bark, by the 
Jesuit missionaries from South America. After its admission in 1677 
to the “London Pharmacopoeia” it was sent out to the physicians of 
the East India Company. In 1760 the bark powder was being sold 
in the apothecary shops in Calcutta at Rs.3 per ounce, in 1860 
the cultivation of the cinchona tree was established in India, and 
quinine is now bdng manufactured in that country in addition to 
the supplies coming from Java. 
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Cinnamomum Cassia Blume (Lauraceae) 

Dar-chini (Isf., the Hindi name); Darasini (Ar.); Chinese cin¬ 
namon bark. 

Field 14 (Isf.), 108. 

The cinnamon bark from China is kept by druggists, and is a 
favorite spice. It is used in curry and as an ingredient in medicines. 
The bark is prepared as a tea for excessive salivation, frequent in Iran. 

AS ^ 

Gurfah (Teh.); KAlphah (Bom.); the fruits. 

W.H.M.M. 150867. 

The small, black fruits of the cinnamon tree from China are sold 
in the bazaars. In South India the fruits of C. iners Reinw. are used 
in medicine, but are inferior to the above. 

Barg-i-sadhaj (Teh.); Sadhaj-i-hindi (Isf.); the leaves. 

Field 17 (Isf.); W.H.M.M. 160884. 

The leaves of the cinnamon are taken internally for rheumatism. 
The vernacular name is applied by the Indian Mohammedans to 
the leaves of a wild cinnamon tree in Sylhet used as a carminative 
and stimulant (Ph. Ind. 3: 209). The leaves constitute the ancient 
Hindu drug known as Malabathrum, Talispatra, and Folia indica. 

Cirsium lanceolatum L. (Compositae) 

Foveh (?) (Ham.); thistledown. 

Achundow; Boiss. 2: 538; Post. 

K.B. 309. 

Und«r this name the white, feathery pappus or thistledown 
from the above plant is sold in the bazaars. A medicine called 
“Badawerde” (carried by the wind) consists of the pappus of the holy 
thistle iCnicm benedictiis L.). The downy heads of species of Vol/u- 
tareUa and Echimps are also used as a drug, probably as an absorbent 
material for external application. 

CitruUus Colocynthis Schrad. (Cucurbitaceae) 

Kh^buzah-rubah, Kabiste talkh (Pers.); Hanzal (Ar.); Handhal, 
Gozharik (Kurd.); Indrazana (BGnd.); colocynth, ^bitter apple, 
Indian gourd. 
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Field 106 (Iraq); 77A (Iran and Iraq). 

The colocynth is a trailing, perennial herb with mottled, green 
or yellow fruit about the size of a large orange, and is common in 
sandy desert regions in northern India, Iran, and Syria. The rind 
is brittle and the inner surface is covered with a soft, spongy, white 
substance with an intensely bitter taste. This pulp, made into an 
extract, is official in all the pharmacopoeias. 

This is a drastic hydragogue cathartic, due to the presence of 
colocsmthin, a crystallizable glucoside. The small, oval, brown 
seeds contain about 17 per cent of a fixed oil, and, with albuminous 
matter and salts, are edible and nutritious. 

Citrullus vulgaris Schrad. (Cucurbitaceae) 

Tukhm-i-garmak, Tarbuz (Teh.); Qarpuz (Turk.); Shami (Iraq); 
watermelon. 

Field 73A, 94A; W.H.M.M. 150728. 

This melon is cultivated throughout the country in the summer. 
The fruit is well known for its refreshing pulp, and is sometimes 
used as a source of water. For two months in the year the water¬ 
melon, with a little bread, may be looked upon as the food and 
drink of the people (Aitchison). The seeds are collected, sold, and 
eaten, with or without salt; they are chewed as a pastime and con¬ 
sidered to have medicinal properties. The seeds also comprise one 
of the five cucurbitaceous seeds of Hindu medicine, the other four 
being: Cucumis sativus L. (cucumber); C. Melo L. (muskmelon, Kbiar- 
huz) iLagenaria vulgaris Ser. (bottle gourd or Dudhi); andBereincosa 
eerifera Savi (white tallow gourd, Kodu). They are cooling, diuretic, 
and nutritive. 

Citrus aurantifolia (Christm.) Swingle (Rutaceae) 

Limon, limon-amman or Limmon Basra (Iraq); Post-i-limon 
(Afg.); Basra lime. 

Field 43A. 

Hard, dry lemons or limes the size of a nutmeg, these fruits 
(Numi Basra) are imported into Iraq from India, and used with sugar 
for making a beverage called Shai Hamidh (G.). 

Citrus sinensis (L.) Osbeck (Rutaceae) 

Pour products of the orange tree are used in medicine in Iran: 
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Flowers: Bahar-i-naranj, “spice of orange” (Teh.); Naphae flores 
(Schl.); neroli. 

Ph. Ind. 1: 270. 

Field 219; W.H.M.M. 150778; K.B. 309. 

The dried flowers of the cultivated orange are sold in bazaars 
and recommended as a stimulant and to prevent dysentery. Schlim- 
mer refers to Aqua florum aurantii or Aqua naphae as a favorite 
flavoring agent. The oil contains a nitrogenous substance of exceed¬ 
ing fragrance, anthanilic acid methyl-ester. 

Leaves: Barg-i-naranj (Isf.). 

Field 429. 

Among other uses, the leaves of the orange tree are applied to 
reduce swollen legs.—For this purpose they are sometimes mixed 
with Taxm baeeata L., orange seeds, bitter cane, and hemlock fruits 
(H.F.). 

Orange peel: Khalal-i-naranj, Pust-i-utruj (Teh.); the peel or 
pericarp in thin shreds. 

Field 153; W.H.M.M. 150804,150896. 

Orange peel is an ingredient in the preparation of tincture of 
cinchona and tincture of gentian. In domestic cookery in Iran 
it gives a flavor to boiled rice and other vegetables. 

Post-i-naranj is the fruit which, cut in two and dried in the sun, 
is sold in the bazaars. 

Seeds: Hastah-i-naranj (Teh.). 

Field 431. 

Orange seeds or pips are bitter. They are first torrefied to remove 
the husks, and are taken as a stimulating remedy. 

Colchicum luteum Baker and C. speciosum Stev. (Liliaceae) 

Suiinjan-i-kirmani (Teh.); Surinjan-i-talkh (Pers.); Hermodactyl, 
“ihe finger of Hermes” (Gr.); the conns. 

Acfaimtow; Ph, Pa^.; Brass. 5:156; Schl.; Ait.; Ph. Ind. 3:496. 
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Field 14; W.H.M.M. 150857; K.B. 310. 

The yellow-flowered Colckicum is found on grassy slopes in 
the temperate Himalayas, and in Afghanistan and Turkestan. C. spe- 
dosum Stev. is met with throughout the Badghis, Harirud, and 
Khorasan. The corms or bulbous roots are mixed with those of 
Merendera persica Boiss., which constitute the Hermodactyls of the 
later Greeks (Aitchison). The corms are ovate, 3.5 to 5 cm. long, 
white, hard, and horny. The starch is muller-shaped with a hilum. 
Both species afford the alkaloid, colchicine, and are used, as is C. 
autumnale in Europe, for rheumatism.—Powdered, they are given as 
an infusion for phthisis (H.F.). 

Commiphora Molmol Engl. (Burseraceae) 

Khak-i-mugl, Mun-e-makki (Teh.); Mur, Bol (Hind., Bom.); 
Msorha mechensis (Ph. Pers.); oleo-gum-resin. 

Abu Mansur; Schl.; Pharmacog. 125; Ait.; Ph. Ind. 1: 304. 

Field 204; K.B. 310. 

The fragrant oleo-gum-resin known as myrrh is one of the most 
ancient drugs in the Orient. It is obtained from plants growing in 
northeast Africa and South Arabia, and is brought to India, where 
Bombay is the center of the trade. Aitchison says it is imported into 
Meshed through Iran for further transport to Afghanistan and 
Turkestan. Myrrh is an important drug among Mohammedans, 
who suppose that it originally came from Mecca.—The sample from 
Tehran is in the form of grains; naade into pills it is used as a stomachic 
and for lumbago. The dose is flve pills (H.F.). 

Commiphora Mukul Engl. (Burseraceae) 
j-bJ' 

Muql-i-azraq (Teh.); Moghl-ezregh (Schl.); Gugal, Bdellium 
(Hind.); Indian bdellium. 

Ph. Pers.; Tschirch; Pharmacog.; Ph. Ind. 1: 311. 

Field 245; W.H.M.M. 150703; K.B. 310. 

The Mohammedans describe the different kinds of bdellium under 
the name of Muql (Mukul), and say that it is the product of a tree 
common in Arabia and India. Several kinds are distinguished, 
all of them bitter gum-resins. That with a bluish tinge is termed 
Muql-i-azra4; with a yellowish tinge, Muql-i-yahud; brown, Sakulati; 
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and with a rich, red-brown color, Muql-i-abair. Sticky and bitter, 
the Irani samples form milky emulsions with water. The drug is 
given in muscular rheumatism and is applied to painful parts in the 
form of a “lep” or native plaster.—One misqal of the drug is given 
for insomnia (H.F.). 

Commiphora opobalsamum Kunth (Burseraceae) 

Habb-i-balsan (Isf.); Hab-el-balasana, Akulla, Balasan (Ar.); 
balm of Gilead, balm of Mecca. 

Field 445. 

The fruits of this tree of Arabia are oval, pointed, wrinkled, red¬ 
dish brown; the taste is balsamic, with an odor resembling that of 
turpentine. The fruits are carminative, stomachic, expectorant, 
and stimulant; in Isfahan, for shivering and colds, a few of the 
fruits are swallowed whole. 

‘Ud-i-balsan (Isf.); wood. 

Field 444. 

The wood of the balsam tree, Xylohalsamum of Dioscorides, 
is pinkish and heavy in texture. It is found in pieces covered with 
layers of papery bark. The wood has properties similar to those of 
the fruit. 


Conium maculatum L. (Umbelliferae) 

Bikh-i-shankaran (Isf.); Karedemonah (Ham.); Kurdumana 
(Hind.); Karvaya-i-dashti (Pers.); Khorasain-ajwan (Ind. bazaars); 
conium or hemlock frmts. 

Boiss. 2: 922; Ph. Ind. 2:110. 

Field 433; K.B. 311. 


The hemlock is a poisonous plant distributed through Europe 
and northern Asia. Aitchison found the plant, fully 7 feet in height, 
in Xarabakh. Arabian and Persian physicians repeat in their writ¬ 
ings the opinion of the Greeks in regard to hemlock. The fruits and 
leaves contain a poisonous alkaloid, conine, which paralyzes the 
motor nerves. The fruits are used locally, in the form of a lotion, to 
aUaypmn. 
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Coptis Teeta Wall. (Ranunculaceae) 

5\^L. 

Mamiran (Teh.); the rhizome. 

Field 156. 

Mamiran is a drug known to the early Indian traders. Bernier, 
who visited ICashmir in the train of the Emperor Aurangzebe, men¬ 
tions it as a medicine good for the eyes, which was brought into that 
country from Tibet. The plant is cultivated on the outskirts of 
virgin forests in the mountains of western China, and is sent to 
India by way of Singapore. The roots are thin, knotted rhizomes 
with a yellow interior. They contain the alkaloid, berberine, and 
are used as a collyrium, and as a general tonic. 

Corchorus olitorius L. (Tiliaceae) 

Mulukhiyah (Iraq); Baphalli (Hind.); Rajajira, Isband (Bom.); 
Jew’s mallow, jute, the seeds. 

Field 55, 69, 71 (Iraq). 

This species of jute was introduced from Egypt and is cultivated 
as a vegetable. The fiber, not being suitable for cordage, is extensively 
used in surgery as a cheap drainage material (Post). The seeds of 
the bitter Corckortis (C. trilocularis) were known to the Greeks. 
The seeds are dark bluish green, angular, 2 mm. long, and very 
bitter. An infusion is given in fevers and in cases of congested liver. 

Cordia Myxa L. (Boraginaceae) 


Sepistan (Teh.); Sebestan or Sapistan, from Sagpistan, "dog’s 
dugs” (Pers.); sebestan plums. 

Achxmdow; Ph. Pers.; Schl.; Post 532; Boiss. 4:124; Ait.; I.H.B.; 
Ph. Ind. 2: 618; Cordia Myxa and Allied Species, J. Hutchinson, 
Kew Bull., 1918, 217. 

Fidd 11; W.H.M.M. 150724; K.B. 311. 

Cordia Myxa L., the Arbor glutinosa of Rumphius, is a common 
shrub or small tree frequently cultivated and found in regions 
extending from Egypt to Indo-China and tropical Africa. Sebestan 
is a well-known drug in the Orient, introduced by the Arabs. It is a 
drupe the aze of a cherry with mucila^nous properties. Aitchison 
says the fruits are imported chiefly from southern Iran to be employed 
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in medicine, and are forwarded in great quantities to Turkestan.—On 
account of their demulcent properties, they are useful for coughs and 
chest complaints; the dose in Tehran is said to be ten fruits (H.F.). 

Coriandrum sativum L. (Umbelliferae) 

Tukhm-i-gishniz (Teh.); Kuzbara (Ar., Iraq); Gashnish (Turk.); 
Dhanya (Hind.); Koriyan (Gr.); coriander fruits. 

Achundow; Schl.; Laufer; FI. Br. Ind. 2:177; Ph. Ind. 2:129. 
Field 30, 33A; W.H.M.M. 150918; K.B. 311. 

The coriander plant is cultivated in gardens throughout Iran, 
Afghanistan, and India. The globular fruits are a well-known spice 
and flavoring agent. The plant is used in salads and curries, and an 
infusion of the leaves is said to relieve headache.—The fruits are 
smoked to relieve toothache (H.F.). 

Corylus Colurna L. (Cupuliferae) 

JXs 

Funduk (Teh.); Findaq, Bundaq (Iraq); Findak (Hind.); Indian 
or Constantinople hazel. 

Field 66 (Iraq), 48A. 

A tree of the northwestern Himalayas, Kashmir, and Afghanistan, 
this is a relative of the European hazel (C. Avellana). Its nuts are 
gena-ally plentiful in the larger markets of Iran and are said to come 
from the north. Filberts or cobnuts contain a large quantity of 
sweet oil and are eaten either raw or roasted. 

Gotoneaster nummularia Fisch. & Mey. (Rosaceae) 

Shir lOiisht, Khushk= dried (Teh.); Shir-milk, (Pers.); a sac¬ 
charine exudation. 

Field 126. 

This is a common shrub on the Sia-Koh and Safed-Koh ranges, 
at an devation of 3,000 feet and upward. It yields in certain seasons, 
from its smaller branches, white, sugary lumps of manna which are 
considered aperient and stomachic.—^Mixed with water, it is con¬ 
sidered a remedy for typhoid (H.P.). This is one of the four varieties 
of manna met with in Iran; the others are Tar-anjubin (Alhagi 
ccmehnm Fisch,), Gaz-anjabih (Tamarix gallica L.), and Shakr-ul- 
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ashar or Shakar tiqal, the product of a beetle on Eehinops persicus 
Stev. 

Shu* Khisht is eaten as it comes from the shrub, with food, or 
converted into a sweetmeat; sometimes it is exported to India. 

Crataegus orientalis Bieb. (Rosaceae) 

Kaik-vash, Kawich (Isf.); Ghich (Ham.); Gaiwuzh (Turk.); 
Alafkhareg (Afg.); the fruits. 

Schl.; Boiss. 2: 660; Post; Ait.; I.H.B. 

K.B. 312. 

The Oriental hawthorn is a shrub or small tree of Asia Minor or 
the Caucasus. The fruits of most species are used in medicine, and 
those grown in the gardens at Ba’quba, Iraq, fetch a good price in 
the local market. The berries from Hamadan are pome-like, rounded, 
12 mm. across, with a reddish brown, wrinkled pericarp, siumounted 
by an umbilicate disk of the minute lobes of the calyx; within are 
three oval, light brown, hard pyrenes. The fruits contain sugar, and 
are supposed to act as an opiate, while the seeds are used as a 
medicine for spermatorrhea. 

Crocus sativus L. (Iridaceae) 

o' 

Za'faran (Teh.); Zafran (Ar.); Karkum, Abir (Pers.); Kesar 
(K!ash.); Kesara (Hind.); saffron, hay saffron. 

Field 2; W.H.M.M. 160720. 

The saffron plant is cultivated in the neighborhood of Pampur in 
Kashmir and was formerly cultivated in Isfahan. It was grown in 
the 10th century in Spain, where the bulk of the European saffron 
is now produced. The dried, red stigmas of the crocus are a favorite 
coloring matter in medicine and food. The drug has a stimulant and 
antispasmodic action. 

Croton Tiglium L. (Euphorbiaceae) 

Habb-el-salatin, “Sultan’s seeds” (Ham.); Habb-el-khatai, 
“Cathay (China) seeds”; Bidend jireh khatai, “castor oil seeds from 
China”; Habb-dilmaluk (Ait.); Jamalgota (Punj.); croton seeds. 
Ait.; Schl.; Ph. Ind. 3: 281. 

K.B. 312. 
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This gma.n tree, indigenous to China and northeastern India, 
is now under cultivation throughout the greater part of India and 
the East. Croton seeds were known to the Persians at an early date, 
and were doubtless introduced from China by the caravan route 
through Central Asia. Described by Acosta in 1578, they were 
called Pifiones de Malaca. The seeds contain a violently purgative 
oil, and are classified by the Iranis among the poisons. 

Cucumis sativus L. (Cucurbitaceae) 

Tukhm-i-khiyar (Teh.); Khira (Punj.); Lar (KAsh.); Kira 
(Hind.); cucumber seeds. 

Field 34; W.H.M.M. 150754. 

Cucumber seeds are ovate, pointed at both ends, 12 by 5 mm., 
notched at the apex; the cotyledons are oily and sweet. 

The seeds are a favorite nutritive and demulcent, resembling 
in action and uses the five cucurbitaceous seeds (see Citrullus 
vulgaris Schrad.). The therapeutic action of cucumber seeds, from a 
local point of view, must be considered as somewhat negative, since 
they may be “mixed with any medicine the doctor prescribes.”— 
They are given as an infusion for typhoid (H.F.). 

Cucurbita Pepo DC. (Cucurbitaceae) 

jT 

Gul-i-kadti (Teh., Ham.); Shijar (Iraq); Kadu (Hind.); flowers 
of the pumpkin. 

Ait.; Schl.; FI. Br. Ind. 2: 622. 

Field 214, 92A; W.H.M.M. 150891; K.B. 312. 

The pumpkin is largely cultivated as a vegetable in Iran and 
Afghanistan. The flowers, chiefly yellow or orange corollas, are sold 
in the bazaars. Made into a decoction, they may be applied to the 
face "to improve the complexion”; they are also administered 
internally for chest complaints. 

Tukha-i-kadu (Teh.); the seeds of the pumpkin. 

Field 65; W.H.M.M. 150766. 

The seeds are light colored, oval, 2 by 1 cm., smooth, with a 
mai^nal rim. like the seeds of other members of the gourd family, 
thty form a nutritive and palatable addition to ordinary diet. 
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Cuminum Cyminum L. (Umbelliferae) 

Zirah-i-sabz (Isf., Iraq); Zira (Hind.); Jira (Beng., Bom.); 
Goi-zira, “green weed” (Turk, in Tabriz); Cummun (Syr.); the fruits. 

Post 373; Gilliat-Smith & Turrill, Kew Biill. 1930, 390; Ph. Ind, 
2; 113. 

Field 438, 34A; W.H.M.M. 150792; K.B. 313. 

The fruits of cumin are called green or white caraway to distinguish 
them from darker or black caraway (Carum Bulbocastanum Koch). 
The cumin plant is grown in gardens as a potherb, and the seeds, or 
properly fruits, are sold in the bazaars as a condiment and carmina¬ 
tive medicine.—They are also prescribed to relieve pains after child¬ 
birth (H.F.). From the dawn of civilization in Egypt, its use spread 
into Arabia, Iran, India, and China. 

Cupressus sempervirens L. (Coniferae) 

Gul-i-sarv (Teh.); cypress fruits. 

W.H.M.M. 150903. 

The fruits of the cypress tree are reddish brown, opening by a 
five-parted covering, fragrant, and bitter. They contain an essential 
oil which has been recommended for whooping cough and as an 
anthelmintic. 

Curcuma aromatica Salisb. (Zingiberaceae) 

Qurunbad—this name is a corruption of Zurunbad {Curcuma 
Zedoaria Roxb.—(Teh.); Jangali-haladi (Hind.); wild turmeric, 
round or yellow zedoary tubers. 

Field 146. 

This is a contorted, yellow root, dressed with yellow powder, 
hard and orange brown within, having a delicate camphoraceous 
odor.—The powdered root is used for flatulence (H.F.). 

Curcuma domestica Val. and C. longa Trim. (Zingiberaceae) 

Karkum, the Persian name for saffron (Teh.); Haldi (Hind.); 
Zard chobah, yellow root (Pers.); turmeric. 

Field 73, 94; 73A, 74A. 
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These samples represent the rhizome and powdered root of 
tumeric. The root, called Indian saffron, is imported from India as 
a dye stuff, but is sometimes employed in Iran as a condiment. In 
medicine turmeric is a stimulant, tonic, and aromatic. Like other 
yellow roots, it is used in a decoction as a cooling lotion for con¬ 
junctivitis. Tumeric contains a yellow coloring matter, curcumin, 
and a thick, viscid oil. 

Curcuma Ziedoaria Roxb. and C. Zerumbet Roxb. (Zingiberaceae) 

Zurunbad (Teh.); Kachura (Hind.); Uruk-el-kafur (Ar.); zedoary, 
long zedoary. 

Field 148; W.H.M.M. 150910. 

Zedoary is imported in quantity from India, most of it to be 
passed on to Turkestan. The root occurs in thin, transverse slices, 
2 to 5 cm. in diameter, pale brown and wrinkled without, smooth 
and mealy within, odor camphoraceous, taste pungent and bitter. 
The drug, which is also employed as a condiment, is carminative and 
stimulant, and an ingredient in various alterative medicines.—It is 
recommended for relief of flatulence (H.F.). 

Guscuta planifolia Ten. and G. hyalina Roth (Convolvulaceae) 

ops' 

Tukhm-i-kushuth, Tukhm-i-kishvar, Resha-i-kishvar (Ham., 
Isf., Teh.); Gul-i-geshuz (Ham.); Kukil-i-pol, “moist silk” (Kash.); 
Aftimun, the herb; Kashuth is the Arabic name for dodder; Kassutha 
(Gr.); Guscuta (Lat.), hence Keshus (Pers.); kill weed; seeds and 
flowers. 

Boiss. 4:117; Ph. Ind. 1: 548; Sci. Pa. 240. 

Field 187, 226, 436, 437; W.H.M.M. 150734, 150782; K.B. 313. 

Gul-i-keshus (the flowers) and Tukhm-i-keshus (the seeds) are 
exported from Iran to India mixed with the leaves and spines of the 
plants on which they grow. The seeds are light brown and have a 
bitter taste. The flowers are given for asthma—^as an infusion, one 
cup, for catarrh (H.F.)—^and for obesity the (thin, filamentous 
stems). The drug Aftimun, Epitymon (Gr.), is probably derived from 
C. europaea, a native of Europe and western Asia. It is given as a 
digestive and purifier of the blood, just as in Europe dodder is an 
ancient remedy for intestinal disordars such as constipation and 
flatulence. 
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—Dodder herb is given for rheumatism. Mixed with Heracleum 
persieum Desf. and gentian root, it is taken to stop excessive 
salivation (H.F.). 

Cymbopogon Schoenanthus Spreng. (Gramineae) 

Asfar-i-makld, Azkar (Teh.); Iskhir (Ar.); Khavi (Hind.); 
Juncus odoratus; Herba Schoenanthi; camel grass. 

Ph. Pers.; Schl.; Ph. Ind. 3: 557; Oil-grasses of India and Ceylon, 
by 0. Stapf, Kew Bull., 1906, 297. 

W.H.M.M. 150785; K.B. 313. 

The drug sent under these names is intended to represent the 
Irani and Indian drug Ishkar or Izkhir-i-jami, the stem and root of 
fragrant grass introduced originally from Arabia. The drug consists 
of the lower parts of the leafy stem with a few wiry roots and has a 
lemon-like odor. Elampfer in his travels in Persia in 1683-1688 
speaks of the distillation of the oil from the grass Izkhir (“Amoen. 
Exot.” 1712). Preparations of the grass are used locally for debility. 

Cynara Scolymus L. (Compositae) 

Kangar, ICangar-i-dahri (Isf., Teh.); Kinguere (Schl.); Ardi- 
shauM (At.); Anghinar (Turk.); artichoke seeds. 

Achundow; Boiss. 3: 557. 

Field 446; K.B. 314. 

The artichoke is a cultivated plant in Iran. Its hard, white, 
polished fruits are used in medicine, and are said to be an antidote 
for opium poisoning. Kangar is a name applied in Iran to almost any 
thistle. Aitchison believes that it originated from the Persian name 
of an allied plant, prickly artichoke {Gundulea Tournefortii L.); this 
plant exudes an emetic resin (Kangar-zad) which is used medicinally. 

G 3 T>erus rotundus L. (C 3 TJeraceae) 

Tapalaq (Teh.);So-ad (Ham.);Sa‘ad (Iraq); Seid (Sud.);Motha 
(Hind.); Muschk-i-zemin, “earth musk”; Rad. Junci odorati (Ph. 
Pars.); Hsiang fu (Chin.); scented rush. 

Achundow; Ph. Pers.; Ph. Ind. 3: 552. 

Field 89A; W.H.M.M. 150755; K.B. 314. 
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The sedge grows plentifully in moist or boggy ground. The 
small, dark, hairy tubers are ovate-oblong, pointed at both ends, 
about 2.5 cm. or less in length, brown, hard, and horny. They have a 
fragrance resembling lemon and cardamom. These tubers are known 
in Asia for their perfume and medicinal properties; they are used for 
cleaning the teeth and are placed among clothes to keep away insects. 

Datura Stramonium L. (Solanaceae) 

Tukhm-tatura (Pers.); Datura (Hind.); Jouj macel (Ar.); Shinah 
Azqhi (Bal.); stramonium thorn apple. 

Ait.; Ph. Ind. 2: 586; Y.B. Pharm. 1927, 49; Synopsis of Genus 
Datura, W. E. Safford, Joiun. Wash. Acad. Sci., 19 Apr. 1921. 

K.B. 314. 

The thorn apple grows in North, Central, and South America, 
and was introduced at a very early date into the warm regions of 
Europe, Asia, and Africa. This species is a weed in Iran, and the 
name has been borrowed from other countries. Specimens of the 
seeds came from Tehran and Hamadan and the leaves from Ham- 
adan. Both seeds and leaves are used as poultices to allay pain. 
The natives recognize the poisonous properties of the seeds and some¬ 
times call them Kachola, the name for the seeds of nux vomica, as 
both are used for killing dogs. 

Daucus Carota L. (Umbelliferae) 

Tukhm-i-havij, Tukhm zardak (Teh.); Jazr-ul-bostani (Ar.); 
Jazar, Gaizar (Iraq); Gajur (Hind.); Hawuch (Turk.); carrot fruits. 
Field 120A, 203; W.H.M.M. 150887. 

The carrot is greatly valued as a vegetable and much cultivated. 
The fruits are dull brown, oval, and compressed, the surface is 
rugose, marked with ridges which are distinctly winged, and the 
wings fringed with white teeth or bristles. The taste is balsamic, 
bitter, and oily. The fruit is stimulant, laxative, emollient, diuretic, 
and emmenagogue. 

Delphinium Zalil Ait. & HemsL (Ranunculaceae) 

I^>arak (Teh.); Asbarg, Aswarg, Zalil (other parts of Iran); 
EBdiwarg (Bal.); flowers of yellow larkspur. 

Field 36. 
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The yellow larkspur is a perennial herb in desert regions of Iran 
and Iraq, with shoots 2 feet high, each bearing a terminal spike 
of yellow flowers. The dried petals are of commercial importance, 
yielding a valuable yellow dye for silk, and are exported for this 
purpose in large quantities to Turkestan, Afghanistan, and even to 
India, where the flowers, to a small extent, are employed in 
medicine. 

Dolichos Lablab L. (Leguminosae) 

(jTu y 

Lubiya-gul (Teh.); Sim (Hind.); Simbi (Sans.); kidney bean. 
Field 99. 

This is a climbing perennial, or, under cultivation, an annual, 
common in India, where the seeds, which vary much in form and 
color, are employed as food. The beans from Tehran are black and 
brown, 15 by 10 mm., with a white hilum. 

Dorema Ammoniacum Don (Umbelliferae) 
bj 

Vasha (Teh.); Ushna ushek (Pers.); iCandal (Afg.); Samagh 
Hamama (Hind.); gum ammoniacum. 

W.H.M.M. 150769. 

The plant yielding this exudation is found in the desert regions 
of Afghanistan and Iran. The light colored gum-resin occurs in 
rounded tears, agglutinated masses, or cakes; it breaks with an 
opaque, shining or yellow conchoidal fracture, forming a milky 
emulsion with water. The drug has a faint, peculiar odor, and a 
bitter, nauseous taste. The gum is stimulating, expectorant, and 
laxative. Externally it acts as a resolvent, and is used as a plaster in 
asthmatic cases, and for indolent tumors and glandular swellings. 

Doronicum Pardalianches L. (Compositae) 

Darunaj-i-akrabI (Teh., Ham.); Darvunedge eghrebi (Schl.); 
Doronic (Gr.); Doronicum Graeci (Ph. Pers.); doronicum root. 

Achundow; Boiss. 3: 379; Makhjan-el-Adwiya; Ph. Ind. 2 : 292; 
Kew Museum. 

Field 168; K.B. 315. 

This ancient drug is said to have come originally from Greece 
and Syria. D. scorpioides Lam. affords some supplies of the drug. 



114 Field Museum of Natural History—Botany, Vol. IX 

while D. Faleoneri C.B.Cl., of the Himalayan region, has been 
identified as the origin of samples of the drug in India. It is a pe¬ 
culiar, knotted root, like the tail of a scorpion, and white, like ala¬ 
baster. It contains inulin instead of starch, and is acrid and bitter. 
In Iran it is regarded as poisonous. It is useful in nervous depression, 
and is prescribed, according to the “Doctrine of Signatures,” for 
persons bitten by scorpions and insects. 

Dracaena Cinnabaii BaJf. (Liliaceae) 

(jji- 

Khun-i-siyavash (Isf.); Dam-el-akhwain (Ar.); Hira dukhi 
(Hind.); dragon’s-blood resin. 

Field 428. 

Dragon's-blood is obtained from the isle of Socotra and Zanzibar, 
and is imported into India through Bombay. The resin, which 
exudes spontaneously from the ripening fruits, occurs in tears, the 
surfaces of which are covered by a dull red powder. When broken, 
the surface is glassy, translucent, and of a beautiful garnet color. 
The resin is soluble in spirit and is employed for coloring varnishes. 
In medicine, the resin is astringent, and is used to stop hemorrhage. 
Iranis make a paste of the powdered resin and water, which is applied 
to relieve pains in the legs and feet. 

Dracocephalum Moldavica L. (Labiatae) 

Bad-i-ranjah buyah (Teh.); Badrish-bu (Tab.); Badrendj-bou- 
yih (Schl.); the Persian name means “the scented remedy for flatu¬ 
lent colic”; the herb and seeds. 

Achundow; Boi^. 4: 672; Ait.; Schl.; Ph. Ind. 3:117; Cowan 
(Teh.); Gilliat-Smith (Tab.). 

Field 198; K.B. 315. 

Bad-i-ranjah buyah is an important drug in Iran, and has been 
variously referred to species of Nepeta, Calaminta, and Melissa, 
plants having the odor of balm. From Tabriz Gilliat-Smith sent 
seeds of the above mentioned species of JDracocephalum under the 
same vamacular name, thus confirming the identification of Sehlim- 
mer in 1874. The seeds are black, somewhat torpedo-shaped, 2 
mm. long, with a white, V-shaped mark at the pointed end. They 
afford as. o{Kique mucilage when soaked in ivater, and are used as a 
eanninative and tonic. For another source of the drug see Asperugo. 
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Echinops persicus Stev. (Compositae) 

Shakar tiqal, “sugar of nests” (Teh.); Gol tighol of Royle; 
Tr6hala manna. 

Ph. Pers., 1681, 361; D. Hanbury, Journ. Linn. Soc., 16 Dec. 1858; 
Sci. Pa. 158-164; Schl.; Apping, 1885; Ebert, 1909; Tschirch, 1912. 

Field 38, 32A; W.H.M.M. 150892; K.B. 315. 

Tr4hala is a sweet substance forming the cocoons of a beetle, 
occurring on the leaves and stalks of species of Echinops found in 
Iran, Turkey, and the Caucasus. The beetle is Larinus maculatus 
Fald. (Guldigul, Pers.), one of the Curculionideae. This insect 
forms a rough, chalky-looking nidus or cocoon, rounded-oval, 18 
to 20 mm. long, yellowish white, rough on the outside and smooth 
within. The cocoon contains 15 to 23 per cent of a sugar identical 
with mycose. This peculiar secretion, known since the time of 
Avicenna, and described in “Pharmacopoeia Persica” (1681), is given 
for coughs and to relieve the respiratory organs. 

Echium amoenum Fisch. & Mey. and other spp. (Boraginaceae) 

Gul-i-gav-zaban (Teh.); the Persian name means “flowers of 
oxtongue”; flowers of borage. 

Field 9, 30A; W.H.M.M. 150900; K.B. 316. 

The drug under this name has been supplied by Cacdnia glauca 
Savi and Onosrm macroeephala. Schlimmer refers the drug to 
Awhusa italica and A. hyhrida, and Djunock to Trichodesma molle 
DC. In Baluchistan the flowers are supplied by T. indieum R. Br., 
and in Sind by T. zeylanicum. It thus appears that Gul-i-gav-zaban 
is a generic name applied to the blue flowers of several plants of the 
borage family. The blue corollas are 3 cm. long and 12 mm. wide 
at the throat, and funnel-shaped. They are considered to be a 
good cardiac, tonic, and demulcent. 

Echium sericeum Vahl (Boraginaceae) 

ok J 3^ J>. 

Barg-i-gav-zaban, ‘fleaves of oxtongue” (Teh.); leaves of borage. 

Field 225; W.H.M.M. 150764. 

This sample is a mixture of leaves, stems, and flowers of the above 
plant. Other species of Echium are occasionally supplied. It is 
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said to be a tonic medicine and useful as an application for rheuma¬ 
tism and snake bites. 

Elettaria Cardamomum Maton. (Zingiberaceae) 

<> 

Hil (Iraq); Arak or Erok Hail (Bagh.); Ilachi (Hind.): car¬ 
damom fruits. 

Field 38A, 59 (Iraq). 

There are two kinds of cardamoms sold in Iran and Iraq: the 
small or Malabar cardamom from the above plant, and the great or 
Nepal cardamom from Amomum subulatwm Roxb. (q.v.). They are 
both imported, but the first kind is occasionally cultivated in Iraq in 
shaded gardens. As a masticatory and for flavoring food, as in 
curry, the Malabar or small cardamom is preferred by the natives, 
but the other kind, which is cheaper and of less delicate flavor, is 
used largely by sweetmeat makers. 

Embelia Ribes Bunn. (M3Tsinaceae) 

Birinj-i-kabuli (Teh., Isf.); Berengue Kaboli (Schl.); Baberang 
(Hind.); the fruits, Embely currants. 

FI. Br. Ind. 3: 513; Schl.; Ph. Ind. 2: 349. 

Field 419; K.B. 316. 

This shrub grows throughout India, where the berries have long 
been known as a medicine. Susruta described the anthelmintic 
properties of the fruits, which were given the Sanskrit name Vrisha- 
nasana, “destroyer of enemy (worm).” The drug is referred to in 
all Mohammedan works of medicine, and its value in removing 
tapeworm (Taenia) in children and adults has been abundantly 
confirmed. The fruits are globular, dull red, with a 5-parted calyx, 
and stalked. The outer shell is striated from base to apex, the seed 
is homy and embedded in reddish brown afflorescence. In 1888 
W^den sep^ated the crystalline active principle, embelic acid. 
Brissemoret in 1907 showed this substance to be an oxyquinone. 

Eatada gigas (L.) Fawc. & Rendle (Leguminosae) 

ltJ 

(Beng.); Garabi 

(Hind.); the seeds. 

Fidd47. 
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This plant is a gigantic shrub, remarkable for its legumes, which 
are several feet long. It has been called Burmese tamarind. The 
seeds are more or less heart-shaped, flattened, about 2 inches in 
diameter, with a shining, brown surface. They are used by some hill 
tribes for washing the hair, as they contain saponin. Aitchison 
remarks that Kors-i-kamar seeds are exported from India to Iran 
and employed in medicine. In Tehran they are powdered and, mixed 
with yolk of egg, made into a plaster for pain in the back. 

Equisetum ramosissimum Desf. (Equisetaeeae) 

Qantaryun (Teh.); the herb, horsetail. 

W.H.M.M. 150859. 

The light green stalks of the horsetail with their brittle structure 
and acute edges appear by some mistake to have been intended to 
represent the centaury plant {Erythraea Centaurium Pers., Gen- 
tianaceae). They could not. replace the pleasantly bitter centaury 
herb. Dianthus anatoKcus Boiss. is caUed Kanturiyan in Iran, where 
it is also used as a substitute for the centaury of the European flora. 
The centaury, like other plants of the gentian family, is a domestic 
remedy for a general tonic. 

Eremurus Aucherianus Boiss. (Liliaceae) 

Sirish-i-safid (Isf., Teh.); conamercial names: chiresh, sarish, 
siris, shirias; roots of the giant asphodel. 

Field 1, 2 (Isf.); 80A, 240. 

The roots of one or more species of asphodel, including Aspho- 
delus ramostis L., are found in commerce in Iran and Central Asia, 
and are trade products in Mosul and Leh, either dried entire or 
powdered (Sirish-i-narm). They are exported from the Balad Sinjar 
district in northwestern Iraq to S 3 n‘ia (G.). The roots, whitish, 
twisted, hard, light brown, swell and soften and partly dissolve in 
water, forming a thick mucilage. Water added to the powder forms 
a glue used for cementing leather, in binding books, and for other 
industrial purposes. The green part of the plant is eaten. 

Erysimum repandum L. (Cruciferae) 



Tukhm-i-khak-i-shir (Ham.); Khakshir-talkh (Isf.); Khakechi 
(Sehl.); Khubah (Ar.); ICashir (Bal.); the seeds. 
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Achundow; Ait.; Sehl.; Boiss. 1:189; FI. Br. Ind. 1: 153; I.H.B. 

Field 150; K.B. 317. 

This small, annual herb, hoary with close, appressed hairs, is 
frequent in Kashmir and Iran, and westward to Europe and West 
Africa. The seeds, with those of Sisymbrium Sophia L. and S. Irio, are 
exported into India from Iran under the name of Khakshir. They 
are small, oblong, 1 mm. long, reddish or yellowish brown, smooth, 
and shining (not dull like those of S. Sophia). When placed in 
water, they become coated with transparent mucilage. The kernel 
is yellowish and oily and has the flavor of mustard. The seeds are 
given in fever and, in the form of a poultice, are used to relieve 
stomach pains.—^They are often smoked to relieve eye diseases (H.F.). 

Eugenia aromatica Baill. (MsTtaceae) 

Ji-ji 

Qaranful, Qaranful-asward (Iraq); Karanaphal (Ar.); Laung 
(Hind.); cloves, the flower buds. 

Field 43 (Iraq), 69A, 70A, 102. 

Cloves, the well-known spice, consisting of the flower buds of a 
tree originally belonging to the Moluccas, are sold in all bazaars in 
the East. In modem medicine, cloves are used as a carminative and 
stimulant to relieve irritation of the throat, and the oil to relieve the 
pain of toothache. The oil, which is the most important constituent 
of cloves, is obtainable to the extent of 16 to 20 per cent. It is a 
mixture of a terpene and an oxygenated oil called eugenol. 

Ferula galbaniflua Boiss. (Umbelliferae) 

Barijah, Bariz, Rish-shar, Gavshira (Teh.); jav or gav means a 
cow, and ^fr, milk; in allusion to the mill^ nature of the juice; 
gum galbanum. 

Boiss. 2; 988; Schl. 295; Laufer 363; Ait.; Ph. Ind. 2; 152. 

Meld 131,135; W.H.M.M. 150797; K.B. 317. 

The galbanum plant is found in moist localities, as in the Badghis 
near Gulvan, where it grows in sandy soil. The stem is thick at the 
base, tax>ering suddenly and reacMng a height of 4 feet. The 
sto, on injuiy, yields an orange yellow juice, which slowly con¬ 
solidates into tears, and has a strong odor of celery. The sample 
from Tehr^ is said to have come from Kurdistan or Mazanderan. 
G^banum is takmi internally as a stomachic. Externally it is applied 
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as a plaster to sores and wounds. The drug contains resin 65, gum 
20, and essential oil 10 to 20 per cent. 

Ferula persica Willd. (Umbelliferae) 

Sakbinaj (Teh.); Saka-binaja (Ar.); Sek binedge (Schl.); Saga- 
penum gum. 

Achundow; Ait.; SchL; Laufer 366; Ph. Ind. 2:161. 

Field 163; K.B. 317; W.H.M.M. 150922. 

Sagapenum is a fragrant gum-resin obtained from Laristan and 
Kerman. It is found in the market in tears or agglutinated into 
brownish yellow cakes with a persistent, alliaceous odor and acrid 
taste. It yields on distillation a volatile oil containing sulphur. 

The drug has a local reputation as a plaster for rheumatism and 
lumbago.—Mixed with linseed oil it forms a salve for the relief of 
piles and pains in the back (H.P.). 

Ferula Sumbul Hook. f. (Umbelliferae) 

^ j■■ dV^ AAj ^ 

Rishah-i-kalafs, Sumbul, also the name for celery root (Teh.); 
musk or violet root. 

Field 134. 

This is a large, perennial plant of Samarkand. The root is thick 
and fusiform, light and spongy, transversely wrinkled, with corky, 
brown bark, and fibrous, whitish interior with resinous cells. The 
odor is strong and musk-like, and the taste bitter and aromatic. It 
is employed as a stimulant, nervine tonic, and antispasmodic, given 
in hysteria and nervous disorders. 

Ficus Garica L. (Moraceae) 

Tin; common fig. 

The edible fig grows wild in the mountain valleys of Kurdistan 
and in the foothills, and is also cultivated throughout Iraq as a fruit 
tree (G.).—^The figs are usually sold strung on cords hung from the 
ceiling (H.F.). 

Foeniculum vulgare Mill. (Umbelliferae) 

Rfehah-i-raziyanah (Teh.); the root of fennel. 
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Badiyaji-i-sabz,Tukhm-i-raziyanah (Teh., Ham.);Badyan (Afg.); 
the fruits of fennel. 

Post 356; Schl.; Ph. Ind. 2: 124; On the Commercial Varieties of 
Fennel, J. C. Umney, Pharm. Joum. 58 (1897) 225; I.H.B. 

Field 16, 55A, 233, 413; W.H.M.M. 150771; K.B. 318. 

Fennel is a stately, umbelliferous plant cultivated for its fruits 
in several parts of Europe and Asia. The fruits are frequently, in the 
bazaars, confounded with aniseed (Pimpinella Anisum L.), the Per¬ 
sian name for which is Badian, and Badiyan-i-sabz is usually applied 
to fennel fruits. The taste is sweet and aromatic, and the fruits 
contain from 3 to 5 per cent of essential oil with anethol as the 
principal ingredient. J. C. Umney found the odor of Irani fennel 
nearer to anise than any other variety of fruit examined, the per¬ 
centage of anethol being higher and fenchone comparatively low. 
Fennel is valued as a condiment and enters into mixtures given for 
dysentery and colds. 

The root of the fennel plant is a rather important medicine in 
native practices, being to the present day esteemed as one of the 
five “opening roots” of the ancients, the other four being parsley, 
celery, asparagus, and butcher’s broom.—Fennel roots, with Carum 
copticum Benth. & Hook., are given as an infusion for flatus; and 
alone as an infusion for toothache and to relieve pains following 
childbirth (H.F.). 

Fritillaria imperialis L. (Liliaceae) 

0 ^ jT 

Gul-i-samigun (Teh.), “the bulbs of the topsy-turvy”; “the 
tubers of a plant, the flowers of which, according to the natives, 
hang upside down, considered rare in Afghanistan and highly valued 
as a medicine” (Aitchison). Another Persian name for this plant is 
Gul-i-shirper, “flowers of six feathers.” 

Boiss. 5:189; Ph. Ind. 3: 498. 

Field 178,189; W.H.M.M. 150882; K.B. 318. 

Crown imperial is common on the mountain slopes of Kurdistan. 
The drug consists of broken pieces of thick, whitish corms, without 
odor, or taste. The starch is oval and regular. A toxic alialoid has 
b^tt separated from them by Fragner (1888). The corms of this 
plant are valued as a medicine in the Far East, chiefly for chest 
complaints and toothache. Regarding the Irani drug, it is said. 
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“When a woman has a child, a paste is made from it and put on the 
stomache to reduce pain” (C.)- 

Fumaria parviflora Lam. (Fumariaceae) 

Shatarrah (Teh., Isf.); Tukhm-i-shatarrah (Ham.); Shahtarrah, 
“royal herb”; Tarrah, “potherb” (Pers.); the plant. 

Achundow; Schl.; Boiss. 1: 135; FI. Br. Ind. 1: 128; I.H.B.; 
Ph. Ind. 1: 114. 

Field 13 (Isf.), 406, 426; W.H.M.M. 150770; K.B. 318. 

The fumitories are medicinal herbs employed throughout India, 
Afghanistan, and Baluchistan. The herb and fruits are both used. 
The herb occurs in broken fragments of stems and leaves with a 
slightly acid and astringent taste. The fruits are green, globular, 
the size of a pinhead, apiculate, rugulose on the surface, and one- 
seeded. They have scarcely any odor and the taste is slightly acrid 
and astringent. The plant contains fumaric acid and the alk a loid 
fumarine. Shatarrah is highly esteemed by Mohammedans in 
India; it is said to purify the blood and act as a laxative and diuretic. 
—In Iran it is prepared like tea to relieve pains in the back in 
pregnancy (H.F.). 

Fungi, see Agaric and Polyporus officinalis. 

Gentiana lutea L. (Gentianaceae) 

Jutiyana (Isf.); Juntiyana (Duk.); gentian root. 

Field 435. 

European gentian root is prescribed with the fragrant fruits of 
the cow-parsnip to correct its bittemess. The root of Gentiana 
Olivieri Griseb., growing on the mountains in western Iran, is occa¬ 
sionally met with in the bazaars, and represents the Eastern gentian. 

Glossostemon Bruguieri Desf. (Sterculiaceae) 

Buqnaq (Teh.); Erok orab kuzzi (Iraq); Arab qosi (Turk.); 
Mughat (Egy.); the root. 

Field 83A; W.H.M.M. 150747. 

This is a large, cabbage-like, perennial herb with broad leaves 
and small, reddish brown flowers. The root is sold in the bazaars of 
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Egypt and Baghdad in a powdered form and employed by Coptic 
and Arabian women as a strengthening medicine. Before 1914 
it was exported in considerable quantities, chiefly to Egsqjt, as an 
aphrodisiac. A decoction of the root is sometimes used at Baghdad 
as a cough cure (G.). 

Glycjrrhiza glabra L. (Leguminosae) 

Rishah-i-asl-i-sus (Teh.); Bekh-sus; the root, 
err* ‘r’-’ 

Rubb-i-sus, Asal-alsus; the sweet extract; licorice. 

Achundow; Ait.; Boiss. 2: 202; Post 277; Schl.; Ph. Ind. 1: 491. 

Field 243, 259; K.B. 319. 

The licorice plant is a characteristic and common shrub in the 
Badghis and Khorasan at an altitude of about 2,000 feet, and occurs 
also in Baluchistan. The annual shoots grow to 4 feet from 
enormous imderground rootstalks, which are sometimes used as 
fuel. The nomads at Yezd prepare an extract from these roots. 
India obtmns market supplies of the root and extract from Iran and 
Sind; it has been suggested that the plant might be cultivated in the 
North-Western Frontier Province. Throughout Asia, licorice root 
and its extract, from time immemorial, have been used for cough 
and chest complaints. 

—^licorice root is also given to relieve acute indigestion from 
eating fruit (H.F.). The plant is said to 3 ield an aphrodisiac (G.). 

Gossypium sp. (Malvaceae) 

Cotton (Qutn, Ar.) is the hair-like cells clothing the seeds of the 
cotton plant. Specimens of cotton and seeds presented to Field 
Museum by the Rustam Agricultural Experimental Farm at Hinaidi, 
Iraq, are: 

G. herbaceum L. Iraqi or Indian cotton (Qutn Iraqi); probably 
indigenous or at least cultivated for many centuries. (Field 6A.) 

G. barbadense L. Sea Island cotton. (Field 2A.) 

G. Mrmtum L. "Mesowhite" (Qutn Amrikani). A derivative 
of the long-staple American upland cotton. (Feld 38 [Iraq]; 8A, 
lOA, 13A.) 



Plants and Drugs of Iran and Iraq 


123 


G. mexicanum Tod. Mexican cotton introduced into India in 
1804. The seeds yield a copious, woolly floss. (Field 13 [Iraq]; lA.) 

At Rustam Farm the following varieties of cotton are also grown: 

(а) Rustam No. 66. Field 3A. Origin Iraq. 

(б) Rustam No. 124. Field 5A, 9A. Origin Punjab, India. 

(c) Mosul White. Field 4A. Origin Mosul, Iraq. 

(d) G. peruvianum. Ish-hony. Field llA, 12A. Origin Egypt. 

(e) Rustam No. 138. Field 7A. Origin Acala. 

Guest (p. 39) records the following information: “Gossypium 
(Malvaceae). Cotton. Qutn (Ar.), Pambuq (Turk.), Lukah (Kurd.), 
Pambu (Kurd.). 

“Iraqi or Indian Cotton, G. herhaceum L. (Qutn Iraqi), a well- 
known, short-stapled type, is probably indigenous or has at least 
been cultivated in Iraq for many centuries. It is still grown to some 
extent as a summer crop, especially on the northern plains where 
springs or streams provide irrigation water. The lint is used chiefly 
for stuffing. It is the local practice to pick this type of cotton with 
the boll intact, the dry boll and other rubbish being removed later. 

“After the War the Department of Agriculture tried many 
foreign varieties of cotton and eventually issued seed of ‘Meso- 
white,’ a derivative of the long-stapled American Upland cotton, 
G. hirsutum L. (Qutn Amrikani). A ginnery was erected by the 
British Cotton Growing Association, who did much to encourage 
this crop. The cultivation of Mesowhite cotton as an irrigated 
summer crop rapidly became popular in lower Iraq and after ten 
years (in 1928) the annual export of cotton exceeded 5,000 bales of 
400 poimds each. Since that year the size of the crop has fallen off 
very rapidly, chiefly owing to the slump in world prices which has 
discouraged the local farmers. In 1932 the export of bales of cotton 
from Iraq amounted to only about four himdred. One or two other 
varieties of American cotton, such as Acala, have done well in trials 
at Rustam Farm; this is a cotton inferior to Mesowhite but gives a 
higher yield and ginning percentage. 

“Egyptian cottons (Qutn Misri) have also been tried but have 
not proved successful vmder local conditions.” 

Gypsophila paniculata L. (Caryophyllaceae) 

4^* u I 

El-sabuniyeh (Ar.); Zuleh (Ham.); Saosafid, Bekh (Ait.); Kundur, 
Kundusch (Achundow); soap-root. 
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Ait.,* Post; Boiss. 1: 542; Ph. Ind. 1:155. 

K.B. 319. 

This is a shrubby plant of northern Iran, Afghanistan, the 
Caucasus, and Turkestan, 3 to 4 feet high, with numerous stems 
springing from the perennial rootstock. The underground root¬ 
stocks are collected and used as soap for washing the hair and 
clothes. The Irani drug is no doubt a substitute for the older 
Roman and Egyptian Struthium, the root of G. Struthium L. of 
southern Europe. The roots contain from 6 to 16 per cent saponin. 

Halimodendron argenteum Fisch. (Leguminosae) 

Field 14, 31 (Iraq). 

Halimodendron is a thorny shrub found in Iran, the Caucasus, 
and Central Asia. Fruits of this plant were collected without 
a local name, from Yezd-i-IChast between Isfahan and Shiraz. 
The thorns are used in native surgical operations. Inflated pods, 2 
cm. long and oblique, are brown, and contain two or three seeds 
like chick peas. 

Helianthus annuus L. (Compositae) 

0-5 ^ 

Aftab gardan (Teh.); Ward-ash-shams, Shams-wa-qamar (Iraq); 
Qunah baqan (Turk.); sunflower seeds. 

Field 122 (Teh.), 72, 73 (Iraq). 

. Two kinds of sunflower seeds are represented in these collections: 
black, ovate-elongate, 12 by 6 mm.; and white, smooth, broader 
aehenes, 12 by 7 mm. There is a good market for these seeds, which 
are used for human consumption and for bird food, and yield by 
expresaon an oil for cooking purposes. Many tons of the seeds are 
produced annually in the U.S.S.R. 

Helicteres Isora L. (Sterculiaceae) 

(Ss <>*■<'- 

Bahman-i-pich, Pachman-i-puh (Teh.); Elisht bar Kisht (Pers.); 
Pechak, Marorphali (Hind.); Avartin (Sans.); the Persian and San¬ 
skrit names signify the furrows on a ploughed field; the spiral fruits. 
Ibn Baitar; Achrmdow; FI. Br. Ind. 1; 365; Ph. Ind. 1: 231. 
Field 137; E.B. 320. 

The East Indian screw tree occurs in dry forests throughout 
central and western India and in Ceylon, Java, and northern Aus¬ 
tralia. The Q)irally curved fruits are sold in all Indian bazaars and 
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in more northern countries. The fruit is composed of fine, slender, 
angular carpels twisted like corkscrews, which together form a cone 
3.5 to 5 cm. long. The carpels are pubescent and greenish brown, 
and each one contains a single row of dark brown, angular seeds. 

The drug has demulcent and slightly astringent properties, and 
is employed as a medicine for dysentery and for griping of bowels 
and flatulence in children. 

Heracleum persicum Desf. (Umbelliferae) 

'"'r 

Gul-i-sipar (Teh.); Gul-i-parr (Isf.); Goleper (Kerm.); Giafari 
(Schl.); the fruits. 

Schl.; Post; Boiss. 2:1044. 

Field 434; W.H.M.M. 150779; K.B. 320. 

This species of cow parsnip is indigenous to the moist valleys of 
the Elburz Mountains, and is related to H. pubescens M.B., of a 
wider range. Boissier refers the plant Goulpere to H. lasiopetalum. 
The fruits, which are sold as a spice and used in pickles, are ovate- 
oblong, villous on the back, the margin aculeate, the dorsal vittae 
thick and clavate, reaching to two-thirds the length of the mericarp. 
While some of these plants are used medicinally and for food, other 
species in America and Europe are poisonous and produce erysipela¬ 
tous inflanamation (Cormerin, “Des Plantes V4n4neuses,’' 1887). 

Hibiscus cannabinus L. (Malvaceae) 

ck" 

Jiljil (Iraq); Hab-el-zalim (Ar.); Palsan (Hind.); Ambari (Duk.); 
the seeds. 

Field 61 (Iraq). 

The Deccan hemp plant is grown in western India and the tropics. 
The seeds are dull grayish brown, triangular or kidney-shaped, 5 
by 3 mm. They contain an oil useful for culinary and lubricating 
purposes. The seeds are used in medicine and as cattle food. 

— H. Trionum L., Qunnab, called Jiljil near Basra, yields a bast 
fiber resembling that of the Deccan (H.F.). 

Holarrhena antidysenterica Wall. (Apocynaceae) 

Mivah-i-zaban-i-gunjishk, Tukhm-zaban-i-gunjishk-i-talkh, "the 
seeds of the bitter sparrow’s tongue’^ (Pers.); Lizan xil asafir (Achun- 
dow); Indrajaou (Hind.); Estrefanthus; the seeds. 
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Ph. Ind. 2: 392; Pyman, Journ. Chem. Soc. 1919; FI. Br. Ind. 
3; 645. 

■W.H.M.M. 150793; K.B. 320. 

This small, deciduous tree is found in the tropical Himalayas from 
the Chenab westward, and throughout the drier forests of India to 
Travancore and Malacca. Samples of the seed came from Hamadan 
and Tehran, showing that the Indian drug is well established in 
Tran. The seeds are narrowly linear-oblong, glabrous, and brown, 
about 12 mm. long. They have a bitter taste due to the presence of 
the alkaloid wrightine (conessine), which acts like emetine. The 
seeds are reputed to have tonic and aphrodisiac properties. 

Hordeum vulgare L. (Gramineae) 

Jau, J 63 d safid (white), Joyi siyah (black) (Iraq); Jao (Sind); 
Ju (Kurd.); Jav (Hind.); barley. 

Field 59, 71, 275; 11, 32, 44, 46, 70 (Iraq). 

Barley is the most widely cultivated grain and forage crop 
throughout Iraq. The variety hexasiiekon, or six-rowed barley, has 
been found in the earliest Egyptian monuments and is the variety 
most frequently grown in India and Iraq. Early sown barley pro¬ 
vide the greater part of the winter grazing in the irrigated areas; 
horses and other animals are also fed on the grain. Local barleys 
3 deld well, but are generally unsuitable for malting. The collection 
includes specimens of white and black barley, the varieties distichon, 
hexastichon, and erectum, and the Alleidum barley of Iraq. Pearl 
barley is imported from Europe and is obtainable in most Eastern 
bazaars. Mason quotes a saying in Iran, “What has disease to do 
with men who live upon barley-bread and buttermilk?” 

Guest (p. 46) gives the following information concerning barley: 

“Hordeum (Gramineae). Barley grass. Barley. Sha’ir, etc. 

“H. murinum L., Wall Barley or Barley grass. Sha’irah, Shu- 
wairib, Sha’ur, etc. Small tufted annual grass with a flattened 
inflorescence like a miniature barley. Widely distributed in fields, 
on channels and ditches, by waysides and in waste places. March- 
April. In maturity it is a fodder plant of rather low feeding value, 
thoitgh the young growth is nutritious. The seeds are barbed and 
the awns serrated; hence the mature plants are likely to injure the 
teider parts of stock. 
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“H. bulbosum L. Abu Suwaif, Gizar Gia (Kurd.), etc. A tall 
perennial barley grass with a bulbous root. A common weed in 
cereal fields on the upper plains and in the valleys of Kurdistan, often 
projecting conspicuously above the ears of the crop. March-May. 
It is a useful fodder plant sometimes preserved for winter feeding. 
Children often eat the bulbous roots. 

“H. spontaneum K. Koch. Tall grass similar to the above. Com¬ 
mon on the rocky slopes of Jebel Sinjar and other hills. April-May. 

“H. sativum Pers. (H. vidgare L.). Sha'ir, Arpa (Turk.), Ju 
(Kmd.). The most widely cultivated grain and forage crop through¬ 
out Iraq; with wheat, rice, and dates it forms the staple food of the 
majority of the inhabitants. Early-sown barley provides the greater 
part of the winter grazing in the irrigated areas; horses and other 
animals are also fed on the grain. The climate is imfavorable for 
the slow ripening which is necessary to produce good malting barley, 
since the summer comes on very suddenly, almost before the spring 
is over. Two-rowed barley (var. distichon) is generally known as 
Sha’ir Abu Suwaif or Sha’ir Abu Sikkatain; six-rowed barley (var. 
hexastichon) as Sha’ir Sparqalan.” 

—In the collections of the Rustam Agricultural Experimental 
Farm at Hinaidi near Baghdad, Iraq, the following varieties of barley 
are represented: 

(o) H. sativum dest. erect., nigrum. Sha’ir Abu Suwaif. Rustam 
No. 127. Field 23A. Origin A1 Mahmudiya, Iraq. 

(6) H. sativum Pers. ( H. vidgare L.) alMdum. Rustam No. 128. 
Field 24A. Origin Biskra. 

(c) H sativum distichon. Chilian barley. Rustam No. 160. 
Field 25A. Origin Australia. 

(d) H. hexastichon albidum. Circlan barley. Rustam No. 217. 
Field 22A. Origin Iraq. 

(e) H. sativum albidum. California barley. Rustam No. 150. 
Field 20A. 

(/) H. sativum albidum. Sha’ir. Rustam No. 218. Field 21A, 
Ori^n Iraq. (H.F.) 

Hyoscyamus reticulatus L. (Solanaceae) 

0 ^. y. 

Bazr-i-banj (Teh., Ham.); Kohi bang (Bal.); Banj barri (Iraq); 
Benj (Ar.); Bango (Port.); henbane seeds. 
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Ait.; Boiss. 4:295; Schl.; Post; Ph. Ind. 2: 626. 

Field 217; K.B. 321. 

This species of Hyoscyamus, as well as H. muticus L. and H. 
pusillus L., is found wild in Iran and Syria. Aitchison observed that 
goats and sheep grazed on henbane plants without apparently bad 
effects, and the shepherds did not look upon these plants as poison¬ 
ous. The seeds, however, are regarded by native physicians to be 
as poisonous as opium; they are exported from Iran to India. Hen¬ 
bane seeds are reniform, laterally compressed, grasdsh brown, with 
the testa finely reticulated. The taste is oily, bitter, and acrid; 
they contain the poisonous alkaloid, hyoscyamine.—The smoke of 
the seed is inhaled for toothache (H.F.). 

Hyssopus officinalis L. var. angustifolia Boiss. (Labiatae) 

Gul-i-punah (Teh.); Zupha-e-yabis (Ar.); Jupha (Hind.); hyssop, 
the herb. 

■W.H.M.M. 150723. 

The true hyssop is a small, aromatic plant of Iran, Sind, and 
southern Europe. It is from 6 to 10 inches high, with a slender, square 
stem, hairy flowers in oblong spikes, of a brownish or bluish purple 
color and with the odor of hay. The seeds are oblong, three-angled, 
dark brown mottled with a red tint. The plant is pven as a stimu¬ 
lant, carminative, and diaphoretic. 

Illicium verum Hook. f. (Magnoliaceae) 

Badiyan-i-khata’i, “anise of China” (Pers.); from Tehran. 

Schl.; Ph. Ind. 1: 41. 

Field 190; W.H.M.M. 150715; K.B. 321. 

The star anise of commerce is obtained from trees growing in 
South China and Indo-China. Star anise was a new medicine and 
spice in Peraa a hundred years ago, but the fruits and oil are now 
shipped regularly to India from China, and reach Iran via Bombay. 
The star-shaped fruits, composed of eight brown, radiating, boat¬ 
shaped carpels, vaiy from 3 to 3.5 cm. in diameter. They contain 
about 6 par cent of essential oil, consisting of solid and liquid anethol. 
The fruits and oil are stomachic, given to relieve cough and lung 
affections, and are used in confectionery and for seasoning food. 
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Indigofera Roxburghii Jaume (Leguminosae) 

'Adas-i-talkh (Teh.); Bin-i-talkh (Isf.); the seeds. 

Field 442; W.H.M.M. 150872. 

These seeds are red in color, polished, flattened, oblong, 4 by 
2 mm., very hard, and bitter.—They are given to relieve stomach 
pains (H.F.), and are similar to seeds of an allied plant, I. tri- 
foliata L., prescribed in Guzrat as a restorative. 

Indigofera tinctoria L. (Leguminosae) 

^‘L.<_5u j 

Rang-i-ldrmanI, Nasabidah-i-kirmani(?), Rang-i-sabidah, Rang- 
i-vasmah (Teh.); Wasma (Punj.); Nil (Hind.); leaves of the 
indigo plant. 

Field 112A, 152; W.H.M.M. 150762, 150790. 

It is of historic interest to note that the old name for indigo leaves 
in the Punjab, Iran, and Turkey is Wasma, the name formerly used 
for woad, the dye obtained from Isatis tinctoria, and used by the 
early Britons. IsaMs is indigenous to the Kiiram Valley, where it is 
called Ranjowah or cat’s filth. Indigo was known in Avicenna’s 
time, and India has cultivated and produced the dye as a leading 
industry for several generations. The leaves, like henna, are sold 
in both coarse and fine powder, and used chiefly as a cosmetic for 
coloring the skin. 

Inula Helenium L. (Gompositae) 

Ra’s-i-hindi, Ghaza gouzanah (Teh.); Anduz (Ham.); Pil gush, 
“elephant’s ear”; Rasan, Rasna of the Hindus; Andiz otu (Turk., 
see Boiss. 2: 186); Zanjabil chami, "ginger of Damos”; Zanjabil-i- 
shami, “S 3 rrian Costus”; Ann4e (Fr.); Helenion (Gr.); Enula Cam- 
pana (Med. Lat.); elecampane root. 

Ph. Pers.; SchL; Boiss.; Pharmacog. 340; Ph. Ind. 2: 259. 

Field 222; K.B. 322. 

Elecampane root was an ancient medicine among the Greeks, 
and its use spread to other parts of Europe and to Asia. The root 
is hard and horny, grayish brown in color, paler within. Crystals 
are seen in the interstices of the wood in old commercial samples. 
The root, which has an agreeable, aromatic odor, and a warm, bitter 
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taste, is given for bronchitis and tuberculosis, and as a general 
aromatic tonic—A small piece is eaten to reduce phlegm (H.F,). 

Ipomoea hederacea Jacq. (Convolvulaceae) 

Tukhm-i-nilufar (Teh.); Habb-el-nil (Ham.); Tukhm-i-nil; Kal- 
adanah, “black seed” (Hind.); pharbitis seeds. 

Ait.; Schl.; FI. Br. Ind. 4:197; Ph. Ind. 2: 632; B.P. 1914. 

Field 44; W.H.M.M. 150875; K.B. 322. 

The above plant grows throughout India; the flowers are blue, 
hence the name Nil, applied also to the water lily. The seeds are 
blackish, forming the quadrant of a sphere, about 5 mm. long, with 
a minute protuberance at the upper end; they have a longitudinal, 
dorsal groove, and dark brown hairs on the hilar depression. The 
action of these seeds is cathartic, due to the presence of an acrid 
resin. They are locally considered poisonous. 

Ipomoea Turpethum R. Br. (Convolvulaceae) 

Turbud (Teh.); Turbad (Leh); Triorit, Triputa (Sans.); turpeth 
root. 

Field 223; W.H.M.M. 150907. 

The plant is a native of India, Ceylon, and the Malay Archi- 
pdago; the root, from earliest times, has been a valued medicine 
in the East. Turpeth occurs in pieces of varsdng length, from 10 to 
20 cm. long and 1 to 2 cm. wide, deeply wrinkled longitudinally, and 
of a dull gray or brown color. The odor is slight, the taste nauseous 
but slowly developed. The root contains from 5 to 10 per cent of 
resin, partly soluble in ether. Turpeth is a cathartic, used in lum¬ 
bago and Mdney trouble, given either alone or in combination with 
other purgatives. 

Ms spuria Pall. (Iridaceae) 

Bikh-i-banafshab, Rishah-i-arisa (Teh.); Irisha (Ind. bazaars); 
“violet root,” the name is a corruption of the Greek; orris root, 
root of graveyard iris. 

Sdil.; Boiss. 5:126; Ph. Ind. 3: 451; LH.B. 

Mdd 132, 239; W.H.M.M. 150759,150915; K.B. 323. 
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Violet root or orris root was recognized in ancient Greece and 
Rome and has long been known throughout the East, where the root 
is used for its perfume and as a medicine. The drug is obtained from 
more than one species, and the specimens differ in their properties 
and aroma. Aitchison says the rhizome called Orisa in Afghanistan 
is brought from Bijnort to the Meshed market. Bombay is supplied 
with orris root from Iran and Kashmir, and some of the Irani root 
comes from Kurdistan. A specimen of Banafshah from Iraq (Field 
23, Iraq) was a well-trimmed sample of orris root from Europe (I. 
florentina L.).—It is given as an infusion to relieve headache, and is 
prescribed for excessive labor pains (H.F.), 

Jateorhiza Columba Miers (Menispermaceae) 

Kulambu (Teh.); Kalamb-ki-jar (Hind.); calumba root. 

Field 209; W.H.M.M. 150780. 

Calumba root, obtained from climbing plants growing in the 
forests of the Zambezi in Portuguese East Africa, has established 
itself as a drug in nearly every part of the world. The dry root is 
met with in circular or oval, transverse slices about 1 to 2 inches in 
diameter. The taste is very bitter, aromatic, and mucilaginous, 
Calumba is employed as a stomachic and bitter tonic. It contains 
no tannin, so can be combined with iron salts. 

Juglans regia L. (Juglandaceae) 

Girdu (Teh.); Charmaghy (Pers.); Jawz-i-rumi (Afg.); Joz, Goz 
(Turk.); Guzk (Kurd.); Akhrot (Hind.); the walnut tree. 

Field 270. 

The walnut is a handsome tree in Iran, Kashmir, and China. 
The leaves, bark, nuts, and oil are used in medicine. In Iraq culti¬ 
vated walnut trees, giving nuts with a soft shell, are called Chagzi, 
those with a hard shdl, Metahk, The nuts are somewhat smaller 
than those of Europe. 

Juniperus excelsa Bieb. (Coniferae) 

Abhil, Aabb-el-harar (Teh.); Harhar-kohl (Afg.); Hab-el-a'ra'r 
(Ind. bazaars); juniper berries. 

Field 248; W.H.M.M. 150876. 
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The juniper berries sold in Tehran are said to be collected in the 
Elburz Mountains. The fruit is a galbulus, gray-brown, 8 mm. in 
diameter, apex with a triradiate scar; it contains three hard, triangu¬ 
lar seeds, with large oil glands and yellow resin. The odor is like 
turpentine, and, the taste sweetish. The fruits are a well-known 
drug in India, where they are imported from the West. They and 
the oil have a diuretic action and are administered for dysmenorrhea 
and intestinal indigestion. The leaves are used as incense in 
Khorasan. 

Lactuca sativa L. (Compositae) 

Tukhm-i-kahu (Teh.); Bazrul khasa (Ar.); Kahu-khaskabija 
(Hind.); lettuce fruits. 

Field 210; W.H.M.M. 150740. 

The "seeds” or fruits are gray, elongated, 4 by 1 mm., ribbed 
longitudinally, pointed at the apex; the odor is slightly aromatic 
and the taste bitter. An infusion of the fruits is given in fevers— 
typhoid in particular (H.F.). 

Lettuce opium or lactucarimn, mentioned in old pharmacopoeias, 
was a concrete, milky juice obtained by bruising the stems. This 
drug now seems to have disappeared from the markets. 

Lagenaria vulgaris Ser. (Cucurbitaceae) 

Tukhm-i-kadu qalyani (Teh.); Ghya ke bij (Hind.); seeds of 
the bottle gourd. 

Field 121, 211. 

This is a climbing plant found wild in India, the Moluccas, and 
Ethiopia (Abyssinia). In cultivation the fruit assumes many forms, 
the best known of which are the pilgrim’s gourd, trumpet gourd, 
and the calabash. 

The seeds are nutritive and diuretic and constitute one of the 
five cucurbitaceous seeds; see Citrulhis vulgaris Schrad.—They are 
^ven as an infusion in typhoid (H.F.). 

Lalleinantia ibirica F. & M. (Labiatae) 

Balingu shahri (Teh.); Gara za’rak, “little black seeds” (Tab.). 
W.H.M.M. 150898. 
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The seeds of this plant are larger than those of L. Royleana 
Benth., being 5 by 1.5 nun., brownish in color, and with a V-shaped 
mark at the apex. They slowly become coated with mucilage when 
placed in water. The plant is one of the potherbs of Iran. 

Lallemantia Royleana Benth. (Labiatae) 

Balingu (Ham.); Balingu-shir^I (Teh.); seeds. 

Boiss. 4: 674; Ph. Ind. 3: 90. 

Field 4; 15 (Iraq); W.H.M.M. 150901; K.B. 323. 

This plant is found throughout Iran, Baluchistan, Afghanistan, 
Turkestan, and northern India. 

The seeds are black, narrowly oblong, 3 by 1 mm., smooth, 
angled on the inner side, arched on the other, a white spot at the 
narrow end or umbilicus. When soaked in water they immediately 
become coated with an opaque, gray, tasteless mucilage. The seeds 
are used for coughs. 

Languas of&cinarum Burkill (Alpinia offidnarum. Hance) 
(Zingiberaceae) 

Khulanjan (Teh.); lesser galangal. 

Schl.; Ph. Ind. 3:437; Sci. Papers 370. 

W.H.M.M. 150877; K.B. 324. 

This plant is indigenous to the Chinese island of Hainan, and is 
cultivated on the neighboring coast of Kwangtung and in Siam. The 
rhizome is an ancient spice and medicine of the East and is occasion¬ 
ally brought to Europe. The root is about 5 cm. long and less than 
1.3 cm. in diameter, often branching, of a rusty brown color, longi¬ 
tudinally striated, and transversely marked with remains of leaf 
sheaths. The odor is aromatic and the taste hot and spicy. Galangal 
root is used as a condiment and is given as a stomachic and for 
rheumatism. 

Lathyrus sativus L. (Leguminosae) 

Hurtamun (Iraq); Kesari (Hind.); Lakh (Bom.); Lang (Guz.); 
the chickling vetch and seeds. 

Field 74 (Iraq), 65A. 
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This anmifll herb is indigenous to the region that extends from the 
Caucasus to northern India, and is frequently cultivated in India 
and Iraq as a winter crop. The seeds are used for human consump¬ 
tion and for feeding animals; as a green manure or forage crop it 
surpasses other vetches. It has for a long time been known that a 
form of paralysis named Lathyrism is believed to result when this 
pulse is eaten continuously for some length of time. Guest, how¬ 
ever, states that there is no evidence that its harmful nature has 
ever been recorded in Iraq. 

Lavandula dentata L. (Labiatae) 

Ustukhudus (Teh.); Osthoukhodouce (Schl.); the Persian name 
is derived from the Greek; flower heads. 

See paper on this drug by I. H. BurWll in the Journ. As. Soc. 
Bengal, N. S., V, No. 3, March, 1909, 67-71; Ph. Ind. 3: 93; 
Boiss. 4:640. 

Field 18; W.H.M.M. 150737; K.B. 324. 

These are the flower heads of a species of lavender sold in Tehran 
and brought from Shiraz. They constitute an ancient drug used by 
the Greeks and referred to by Arabian and Persian physicians. 
The name has also been applied toL. Stoechas L., the Staechus of old 
works on materia medica. The flowering spikes have the odor of 
rosemary and camphor, and jdeld an essential oil containing dextro- 
camphor and dextro-fenchone. In the form of an infusion the drug 
is given for catarrh and malaria; it is also used for washing wounds 
and eruptions. 

Lawsonia alba Lam. (Lythraceae) 

Hinnay-i-barg (Teh.); Hinna (Iraq); Rang-mehndi (Hind.); 
Camphire (Syr.); henna leaves. 

Field 74, 188, 220; 19, 45 (Iraq); W.H.M.M. 150819, 150863. 

The henna plant is cultivated throughout India on account of 
its leaves, which yield the henna dye, and as a garden hedge plant. 
They are sold in the shops in two forms: (1) the broken leaves, and 
(2) the leav^ called “Rangh” reduced to fine powder and mixed with 
a small quantity of mustard oil. The principal value is as an article 
of the toilet, for staining the finger nails, hands, and feet a dull 
oran^ color, and for dyeing the hair bright red. The use of henna 
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as a cosmetic dates from very ancient times; it is practiced by 
Mohammedan women, and has become a vogue in Europe. Staining 
the finger nails with henna to make them resemble hazelnuts is called 
“funduq hastan.” Henna is also used as an external application for 
skin diseases, blind boils, and leprosy.—It is painted on the pubic 
region for stoppage of bladder (H.F.). The seeds contain about 
10 per cent of fixed oil. 

Lecanora esculenta Eversm. (Parmeliaceae) 

Shir-zad (Teh.); Chir zadi, Agalaetie (Schl.); the lichen. 

Holmes, Manna, Chem. & Drugg. 92: 25 (1920). 

Field 418; W.H.M.M. 150752; K.B. 325. 

This manna lichen is abundant in North Africa and western 
Asia, and locally in the desert of Seistan. It varies from the size of 
a pea to a small nut, clear brown or whitish; the interior is soft, 
white, with interlacing hsTihae and crystals of calcium oxalate. 
There is a tendency for the thallus to develop excrescences of a 
nodular form which easily become free and drift about with the 
wind in the desert. Schlimmer gives references to the use of this 
lichen as food from the time of Alexander the Great. It contains 
lichenin. Its nutritive power is very low. The name of the drug 
means “milk begetting,” and it is employed to increase the flow of 
human milk. 

Other lichens referred to in the Field collection: 

Usnea sp. (28A), a lichen of Iraq and Iran, called Lihayat-as- 
shayib, or “old man’s beard.” This is mixed with flour in bread¬ 
making, and a decoction is sometimes taken to correct bad breath. 

An Alpine lichen (87A) called Lachyat-as-sheikh. This is used as 
a perfume. Perfumed lichens have been observed in the genera 
Evernia, Ramalina, and Zobaria. 

Boucerosca Aueherii^.), a lichen called Marmut, used by Brahuis 
in languor and oppression (Ait.). Pala-mangy and Mahriz are the 
Kashmir names of two lichens employed to dye the nails and hands 
as substitutes for henna (Ait.). One of these is probably Squamaria 
ehrysolezica Sm. 

Lens esculenta Moench (Leguminosae) 

c. ^ 11. 1 1.J 

Nisik (Kurd, in Iraq); Adas (Turk.); Masur (Hind.); the lentil. 



136 Field Museum of Natural History—Botany, Vol. IX 


Field 48, 66, 68 (Iraq); 105A. 

The lentil is an excellent fodder or grazing plant, affording a 
most nutritious pulse. As an article of food it has been known from 
the most ancient times; specimens have been discovered in the tombs 
of Egypt dated 1500 B.c., and are shown in the Wellcome Historical 
Medical Museum. Lentils are used as food whole or split (when 
they are called in India “Dali”), and in the form of flour.—^A speci¬ 
men in the American School for Boys, Baghdad, is labeled “Adas mar, 
lentils ground and taken by women to facilitate parturition” (H.F.). 

Lepidium Draba L. (Cruciferae) 

Muchchah (Isf.); Bajindak (Afg., Hind.); Buski (Bal.); hoary 
cress. 

K.B. 325. 

The hoary cress is a weed of cultivation distributed westward to 
Europe. In Tabriz the young shoots are used as a salad or potherb 
under the name of “Khili-wili.” The seeds, smaller than those of L. 
sativum, are oval and dark brown. Seven or eight seeds are given 
as a dose for flatulence. 

Lepidium sativum L. (Cruciferae) 

Tukhm-i-shahi (Teh.); Tukhm tartizak (Isf.); Halim (Hind.); 
Asalia (Bom.); Tara tezak (Afg.); cress seed. 

Ait.; Schl.; Ph. Ind. 1:120;Boiss. 1:354. 

Field 31, 448; W.H.M.M. 150717; K.B. 325. 

Garden cress is a native of Iran, and is widely distributed as a 
cultivated plant eastward to Tibet. The seeds are exported as a drug 
from Iran to India, and westward to Europe. They are light brown 
or reddish brown, oblong, 3 by 1.2 mm., with a depression on the 
inner margin, and a white spot at one end, have a pungent, cress¬ 
like taste, and become coated with transparent mucilage when 
soaked in water. They are tonic, aphrodisiac, and diuretic. 

Linum usitatissimum L. (linaceae) 

Tukhm-i-bazrak, Bazrak (Ham.); Basarak ICatrin, “little seed 
of flax” (Pers.); Tukhm-i-katan (Ait.); Bazr ul Kattan (Achundow); 
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Bizre Kattane (Schl.); the names for linseed in India are Alsi, Atasi, 
and Alashi; linseed. 

Ph. Ind. 1: 239. 

Field 21; 63, 67 (Moroccan and River Plate seeds from Iraq); 
W.H.M.M. 150809, 150920; K.B. 326. 

Aitchison informs us that in Afghanistan the flax plant and seed 
are known as Zagher; the oil of the seed as Roghan-i-zagher; the fiber 
and linen cloth as Katan or Katun. The plant is cultivated in Turkes¬ 
tan for the oil of its seeds, but, as in India, the fiber is not collected. 
In Iraq Moroccan linseed has been distributed in considerable quan¬ 
tities as Indian varieties have been severely attacked by rust disease 
(G.). The oil is valued for various industrial purposes and the 
seeds are eaten as sweetmeats.—Boiled with Althaea sp., the seeds 
are used as a poultice for boils (H.F.). 

Lolium rigidum Gaud. (Gramineae) 

Gul-i-chaman (Teh.); Ziwan (Iraq); rigid rye grass; seeds. 

W.H.M.M. 150705. 

This is a tufted annual grass grazed by sheep and other animals. 
It is related to the darnel grass (L. temutenlum), “Jamdar,” which is 
regarded as an obnoxious weed, since its seeds are sometimes infected 
by an ergot fungiK generating a narcotic poison. The use of the 
seeds sold in Tehran is not known. 

Loranthus Grewinkii Boiss. and Bunge (Loranthaceae) 

Kishmish-i-kuli (Teh.); Kishmish-kawali (Ind. bazaars); Dibk 
(Ar.); mistletoe berries. 

Field 139; W.H.M.M. 150756. 

These fruits are called raisins of Kawali, Kawali being the name 
for gypsies in Iraq and Iran. Le Bode in his “Travels in Lauristan 
and Arabistan” mentions his being shown in the forests of the Zagros 
Mountains, on the road from Kermanshah to Baghdad, a fruit 
called by the natives Angur-i-kauli (Kawali) or grapes of Kauli, a 
parasite on the oak. The dried berries are rounded, 8 mm. in diam¬ 
eter, soft, dark brown, and shriveled, and have one seed. They 
are mawkish in taste, containing a form of caoutchouc which can 
be drawn out in threads. The author of the “Makhzan-el-Adwiya” 
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says the properties of the berries are resolvent and laxative.—The 
dried berries mixed with water are used as a depilatory (H.F.). 

Luffa acutangula Roxb. (Cucurbitaceae) 

Turi (Teh.); Tukhm-i-turi (Afg.); loofah or towel gourd; the 
seeds. 

Field 90. 

The plant is called, in Sanskrit, Koshatald, a general name for 
the genus Luffa, from Kosha, the cocoon of a silkworm, and in 
allusion to the way in which the seeds are enclosed in a thin, fibrous 
network, which when dry is used as a flesh brush or bath sponge. 
The seeds are gray, oval, flat, 12 to 14 by 8 mm., with a rough surface 
marked with small, irregular, black specks. The seeds are medicinal; 
they possess pmgative and emetic properties and 3 deld an oil. 

Mallotus philippinensls Muell. Arg. (Euphorbiaceae) 

.1 *» 

Qunbalilah (Teh.); Kamela (Hind., Bom.); Kapila (Mad.); 
kamala. 

W.H.M.M. 150845. 

Kamala consists of the red glands that form on the fruit of this 
tree, which grows throughout tropical India. The drug is a red, 
heavy powder, somewhat gritty, insoluble in water, but partly 
dissolving, with an orange color, in alcohol. This drug is used as an 
anthehnintic. Formerly employed as a dye for silk and wool, it has 
been almost entirely replaced by aniline dyes. 

Malva sylvestris L. var. mauritiana Boiss. (Malvaceae) 

Gul-i-panirak, Tukhm-i-khabazi (Teh.); Khitmi-i-kuehak, “small 
khitmi” (Pers.); Penirek, Khib-baze (Schl.); Hamam Komandji 
(Turk.); flowers and fruits of common mallow. 

Boiss. 1: 819; Ph. Ind. 1: 204. 

Field 26, 212, 84A; W.H.M.M. 150767, 150796; K.B. 326. 

Aitchison says the flowers of the mallow, called Gul-i-khatmi, 
are collected in northeastern Iran, and exported for medicinal pur¬ 
poses, Khabazi is the Arabic name of the fruits imported into India 
ftxHn Iran. In the samples from Tehran both, flowers and fruits of 
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the above species of mallow occur, although Panirak (“little cheeses”) 
refers only to the rounded fruits. Khatmi or Khitmi is usually 
applied to the larger plants belonging to a species of Althaea. The 
mallows have mucilaginous and cooling properties, and are given 
for coughs.—Mixed with violet flowers, Nymphaea alba L., jujube, 
sebestan, and Alhagi camelorum Fisch., mallow is sometimes pre¬ 
scribed as a purgative (H.F.). 

Matricaria Chamomilla L. (Compositae) 

a ; y, L 

Babunah, Tukhm-i-babunah (Teh.); Babunaj (Pers.); Baibun 
(Mosul); camomile flowers. 

Field 142, 202; W.H.M.M. 150732,160904. 

Formerly the camomile flowers met with in the bazaars were all 
obtained from northern India and Iran, and were the flowers of the 
above plant, named after the village of Babunah in Arabia where it 
was particularly abundant. Other fragrant composites occasionally 
make their appearance. The camomiles sold in the bazaars of Iraq 
consist of flowers of M. aurea L. (G.). Post identifies those in 
Syria with Achillea fragrantissima Forsk. (see Anthemis). We have 
received from Tehran a drug under the name of “Mukhlisah” 
(Maglah), which is Matricaria (fdecipiens). Camomiles are carmina¬ 
tive, stimulant, and febrifuge.—Camomile tea prepared from the 
daisies is given to relieve intercostal neuralgia. An infusion of the 
drug is prescribed for dysentery (H.F.). 

Medicago sativa L. (Leguminosae) 

ci 

Qatt, Jatt (Ar.); Winjah, Yunjah (Kurd.); Aspust (Bal.); 
Spistha (Afg.); lucem or alfalfa. 

Field 29 (Jaffa Lucerna), 62 (Iraq). 

Alfalfa is a native of western temperate Asia. It is extensively 
cultivated in Khotan, and is largely grown in many parts of India. 
There are at least two varieties; the Kandahar, and the Irani or 
Arabian. The latter, doubtless of Iraqi origin, is generally free from 
dodder and for this reason the seed was exported annually before the 
World War from Basra to South Africa (G.). The seeds are oval 
or rounded, 2 mm. long, brown, white, or greenish in color.—^Tbey 
are used as a cooling poultice for boils (H.F.). 
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Melia Azedarach L. (Meliaceae) 

Sinjad-i-talkh (Teh., Isf.); Mab-ul-dan (Ar.); Bakayan (Hind.),* 
China tree fruits. 

Field 443; W.H.M.M. 150840. 

The China tree or Persian lilac was probably introduced into the 
southern parts of India by the Mohammedans, and various parts of 
the tree have long been used in medicine by the Arabs and Persians. 
The fruits are called Sinjad-i-talkh or bitter sinjad to distinguish 
them from sinjad, the fruit of the oleaster {Elaeagmis angustifolia 
L.). The berries are oblong or roimded, 12 mm. in length, with 
smooth, wrinkled, reddish brown skin, a pulpy, bitter flesh, and hard, 
five-grooved stone. The fruits are given for fevers. The stones are 
worn as a necklace to avert contagious diseases. 

Mentha sylvestris L. (Labiatae) 


Punah (Teh.); Gul-i-punah (Isf.); Pudina (Hind.); leaves of 
mint. 

Field 256, 412; W.H.M.M. 150811. 

The wild mint is indigenous to the temperate western Hima¬ 
layan region and to Iran. The general name for mint, best known 
in the East, is Fudanaj, the Arabic form of the Persian word, Pudina. 
The author of the '‘Makh2an-el-Adwiya” describes three kinds of 
Fudanaj: the wild, mountain, and water mint. Mountain mint has 
hoary leaves, but the specimens from Tehran, although fragrant, 
are too imperfect to name specifically. Diffa*ent kinds of mint are 
cultivated in gardens and are used as domestic remedies on account 
of their plea^nt odor and stimulant and carminative properties. 

—Mint leaves are prescribed for waterbrash or pyrosis; they 
are also prepared like tea for chills, rheumatism, and dysentery 
(H.F.). 

Merentdera persica Boiss. (liliacsie) 

Surinjan-i-sufrah shudah (Teh.); the corms. 

Ph. Pers.; Boiss. 6:167; Schl.; Ait.; Ph. Ind. 3:496. 

W.H.M.M. 150870; K.B. 326. 
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This plant, allied to Cokhicum, occurs in North Iran, Afghanistan, 
the juniper tracts of Baluchistan, and in the Punjab. Aitchison 
found this plant common all over the Badghis and Khorasan. The 
corms are collected as a medicine and exported from Meshed through 
Iran via the Persian Gulf to India. The drug is one of the forms of 
the ancient Hermodactyl. It is probably the Surinjan-i-shirin or 
sweet Surinjan, a medicine used by Mohammedans in India. The 
root from Hamadan is broken into pieces showing a white, starchy 
fracture with no perceptible taste or smell. The drug is said 
to have the smne action as the bitter Surinjan {Cokhicum spp.) as a 
remedy for rheumatism. 

Mirabilis Jalapa L. (Nyctaginaeeae) 

JV j,5>=r 

Tukhm-i-lal‘abbas (Teh.); Gul-i-abbasa (Pers.); fruits of the 
marvel of Peru. 

W.H.M.M. 150895. 

The marvel of Peru or four-o'clock is a plant of tropical America^ 
It is named Mirabilis, or wonderful, on account of the variegated 
colors of the flowers, and Jalapa, as it was formerly supposed to be 
the true jalap plant. The fruits are oval or vase-shaped, 8 by 5 
mm., dark reddish brown, five-ribbed, and papillate, containing a 
white, starchy seed. Little is known about its medicinal action, 
but the fruits have been said to be used in adulterating black pepper. 

Morus nigra L. (Moraceae) 

o ^ oL* 

The fruits: Tut-i-kushk (Teh.). 

The root: Rishah-shah-tut (Teh.). 

The tree: Shah-tut, “royal mulberry” (Pers.). 

Field 46A, 269, 402; K.B. 327. 

The black or grafted mulbory is cultivated in Iran and Baluchis¬ 
tan, principally for its fruit; the white mulberry {M. alba), for seri¬ 
culture. They both sdeld fruit which in season is sold in the bazaars 
and met with in nearly every household (Ait.). When carefully 
dried, the fruits are called Tut-i-dham, and supply a wholesome and 
nutritious article of diet during winter. 

The other drug of the mulberry tree from Tehran consists of the 
bark of the root, reddish colored externally, with strong, silky white 
liber cells. It is used for dysmenorrhea. 
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Myristica fragrans Houtt. (M 3 Tisticaceae) 

Jauz-i-buya, “fragrant nut” (Teh., Ar.); Bazbaz (Pers.); Jaephal 
(Hind.); nutmeg and mace. 

Field 147; W.H.M.M. 150851. 

The well-known seeds of the nutmeg are used all over India and 
Iran as a spice and for medicinal purposes. 

Mace, the aril or testa, called 6ul-i-jauz or “flower of the nut¬ 
meg,” is sold and employed for the same purpose as the kernel. 

Myrtus communis L. (Myrtaceae) 

Tukhm-i-murd (Teh.); Hab-el-aas (Ar.); Uurd (Abu Mansur); 
myrtle fruits. 

J-*-* 

Murd-i-sabz; Barg-i-murd (Teh.); leaves of the myrtle. 

Field 24; W.H.M.M. 150814,150827. 

Myrtle berries are black, pea-shaped, aromatic, and slightly 
sweet; each fruit contains several white, hard, kidney-shaped seeds. 
The leaves are small, lanceolate, and dotted with glands, emitting 
an agreeable odor when bruised. All parts of the myrtle contain a 
volatile oil to which the virtues of the plant are due. The plant is 
stimulant and astringent, and the volatile oil is antiseptic, parasiti¬ 
cide, and rubefacient.—It is applied hot as a poultice for boils (H.F.). 

Nannorrhops Ritchieana Wendl. (Palmae) 

jTiT 

KaMl-i-zard (Teh.); Khove, Kdiu (Afg.); fiber of the dwarf palm. 
W.H.M.M. 150798. 

The soft fiber or tomentum, very like camel’s hair, from the 
petioles of this palm is used as tinder and for dressing wounds. 
Khu is the name in Afghanistan for tinder obtained from any source 
and used in lighting pipes and fires. 

Nardostachys Jatamansi DC. (Valmanaceae) 

Sumbul-i-latSf, Sumbulu’l-tib (Teh., Isf.); Sumbul-jibali (Ar.); 
Jata-masi (Sans., Hind.); Balehar (Afg.); Bekh-i-sumbul (Pers.); 
mu& root, Indian spikenard. 
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Field 3 (Isf.), 423; W.H.M.M. 150745. 

The above plant, growing in the alpine Himalayas, jdelds the 
Nardus root or spikenard of the ancients. The rhizome is short, 
thick, and dark gray, crowned by a bundle of strong fibers called by 
the natives “Devil’s hair.” The odor resembles valerian, and jdelds 
about 1 per cent of volatile oil containing valerianic acid. The 
physiological action is similar to that of valerian root, and the drug 
is administered for nervous disorders.—Prepared like tea it is given 
for heart diseases (H.F.). 

Nepeta micrantha Bunge and N. ispahanica Boiss. (Labiatae) 

lijJ 

Zufa, Zuna (Teh.); Zufah-i-yabis (Ar.); the flowering herb. 

Boiss. 4:166; Achundow; Ph. Ind. 3:116. 

Field 23; W.H.M.M. 150733; K.B. 327. 

Zufah is a fragrant plant used since primitive times as a carmina¬ 
tive in the East. It has often been referred to as hyssop, but recent 
examinations have shown it to be Nepeta. D 3 nnock found the Zufah 
of Sind to be N, ciliaris Benth., while the plant of that name in 
Baluchistan is N. bracteata Benth. Two specimens from Tehran 
consist of the fruiting calyx, flowers, and seeds. The calyx is erect, 
green, with purplish, acute teeth. The seeds are oblong, brown, 1 
mm. in length, with a white, V-shaped scar at the end. They are 
mucilaginous when placed in water and are given for influenza and 
catarrh.—^As an aromatic mint a cold infusion is prescribed for pain 
in the chest (H.F.). 

Nicotiana Tabacum L. and N. rustica L. (Solanaceae) 

Tutun (Iraq); Tambaku, Tumaku; N. rustica=Turkomani tam- 
baku (Afg.); tobacco leaves. 

Field 89 (Iraq); 18,23. 

Tobacco is cultivated in northeastern Iran for local consumption 
as well as for local trade. It is an expensive crop there, as the fields 
must be heavily manured and require careful irrigation. The leaf 
is frequently treated with gur or crude sugar to moisten and add 
weight to the leaf. Beside being smoked, it is extensively used as 
an errhine or snuff (Nashwar). This is sometimes mixed with pow¬ 
dered ashes of Ephedra paehyclada Boiss., Huma (Gnetaceae) to render 
it more pungent. Two samples of snuff are noticed in the collection; 
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Thebba (253 Iraq). Snuff, tobacco powder soaked in ‘Araq. 

Bernooty (234 Iraq). Snuff, tobacco powder perfumed with 
jasmine. 

Nigella sativa Sibth. (Ranunculaceae) 

Tukhm-i-siyah, Siyah-danan, Siyah-tukhmah (Teh.); Hab-es- 
souda (Ar., Egy., Iraq); Kala jira, Mugrila (Hind.); false or black 
cumin, fitches. 

Boiss. 1: 68; Ph. Ind. 1: 28. 

Field 42; 56A; 7, 21 (Iraq); W.H.M.M. 150906; K.B. 327. 

This is an annual herb, sometimes called nutmeg flower or fennel 
flower, cultivated in Egypt, Syria, and Iran. According to Bird- 
wood, the seeds are the black cumin of the Bible, the melanthion of 
Dioscorides, and the gith of Pliny. They are black, triangular, 3 
TTiTn- long, the testa rough-wrinkled, with a white, oily kernel within. 
When crushed they have a pleasant odor of lemon. The seeds con¬ 
tain an essential oil, a fixed oil, and a saponin-like body, and are 
used extensively as a spice and medicine. The ancient Mohammedan 
custom of sprinkling the seeds, like those of cumin, over the surface 
of bread, still prevails in Tehran and Tabriz. There is an Arab 
proverb: “In the black seed is the medicine for every disease except 
death.” Around Tabriz N. arvensis L. is cultivated as a potherb 
and for its seeds. It is called Gara tsochorek oti, “Black bread weed” 
(Gilliat-Smith). 

Nymphaea alba L. (Nymphaeaceae) 

Gul-i-nilufar, Nilufar-i-kinnanashahi (Teh.); Nenuphar (Ph. 
Pers.); white water lily flowers. 

Ait.; Boiss. 1:104; FI. Br. Ind. 1:114; Ph. Ind. 1: 70. 

Field 10, 207; W.H.M.M. 150781,150858; K.B. 328. 

Th^ are the flowers, stalks, and leaves of the white water lily, 
found in ponds throughout Europe and Siberia. Nilufar is a name 
also applied to flowers of other water lilies, and sometimes to species 
of Ipomoea, which have blue flowers. ICamal, the flowers of a 
Nympfiaea, is sold in drug shops in India, and occasionally the flow¬ 
ers of the sacred or Egyptian lotus (NelumMum speeiosum L.) are 
Used medidnally throughout China. The flowers have cooling and 
astringent properties, and are administered locally, especially to 
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children, for fevers and chest troubles (C.)-—For this purpose the 
flowers are often mixed with Adiantum Capillvs-Veneris L., jujube, 
violet flowers, oxtongue, and sugar (H.F.). 

Ochrocarpus longifolius Benth, & Hook. (Guttiferae) 

err* 

Nur-mus, Normush (Ham.); Tambra (red) nagkeshur (Pers.); 
the flower buds. 

FI. Br. Ind. 1:270; Ph. Ind. 1:172. 

K.B. 328. 

This tree, called cobra saffron, grows in the western part of the 
peninsula of India from Canara to the Concan. The flower buds 
come principally from Rajapur and the Deccan. The reddish 
brown, globular buds, like cloves, are astringent, and are used for 
dyeing silk. In Iran, where they seem recently to have been intro¬ 
duced, they are used as an aromatic tonic. 

Ocimum Basilicum L. (Labiatae) 

Tukhm-i-raihan (Ham., Teh.); Ruhan (Kurd.); Takmeria 
(Bom.); Semen Basilici (Old Ho-bals); Alfabaca (Port.); sweet 
basil. 

Ait.; Boiss. 4: 534; FI. Br. Ind. 4; Ph. Ind. 3: 83. 

Field 84A; W.H.M.M. 150830; K.B. 728. 

The sweet, Roman, or garden basil is a native of India and Iran, 
and is distributed in Africa and Malaya. Raihan is the Arabic 
name for “the herb,” and the plant is a potherb much used for its 
mint-like aroma. The “seeds,” long known in medicine, are said to 
be the Badranj of Avicenna. Large quantities are imported into 
India from Iran. The nutlets or “seeds” are blackish, oblong, 2 to 
2.5 mm. long, broad, punctulate, slightly arched, with a white 
umbilicus at the narrow end. When placed in water, they imme¬ 
diately become coated with a semi-opaque mucilage. Schlimmer 
remarks that the seeds are eaten with bread and cheese.—The seeds 
are prescribed as a cold infusion for influenza (H.F.). 

Ocimum canum Sims (Labiatae) 

Tukhm-i-sharbati (Ham., Teh.); Tukhm-chirbati, Reyhane 
Kouhi, Badroudge ibieze (Schl.); white basil. 
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Field 194; W.H.M.M. 150774; K.B. 328. 

Schlimmer remarks that Shiraz supplies Iran with these seeds 
and adds that they are an indispensable ingredient in iced sherbet 
(sorbets 4 la glace). The seeds, or nutlets, are black, punctulate, 
oblong or ellipsoid, 2 by 1 mm., arched on one side, with a bifurcate 
line on the other. They are smaller than those of the sweet basil, 
with a less prominent, white umbilicus, but, like them, they become 
coated with opalescent mucilage when placed in water. The seeds 
are given locally for lung and chest complaints and as a heart tonic. 

Olea europea L. (Oleaceae) 

Zaitun; olive. 

Cultivated for its fruits and for the extraction of oil> the olive 
tree provides an important article of diet and medicinal remedy.— 
Leaves are sometimes prepared as a decoction for coughs (H.F.). 

Onosma echioides L. (Boraginaceae) 

Rishah havah-i-chubah (Ham.); Havah-i-chubah (Teh.); Ratan- 
jot (Hind.); Indian alkanet root. 

Achundow; Schl.; Boiss. 4:181; FI. Br. Ind. 4:178; I.H.B.; Ph. 
Ind. 2: 54. 

Field 165; W.H.M.M. 150718; K.B. 329. 

This plant, growing in Afghanistan and Siberia, affords a root 
which is substituted for European alkanet {Anchvsa tinctoria), 
from Al-kanna of the Arabs, employed as a dye and medicine in 
early times. The root of the allied species, 0. Hookeri Clarke, is 
called Ranj-i-badshah, “King’s dye.” The tapering root has a 
purplish red color, and the cortical portion easily separates in flakes. 
It imparts its color to oils and spirits, and is used in coloring medicinal 
preparations. In Iran the root is powdered and given to horses for 
coi^hs and as a condition powder. 

Orchis latlfolia L. (Orchidaceae) 

Sa'lab (Teh.); Salab-misri (Ar.); Punjah-i-salaba; Oriental salep. 
Field 229; W.H.M.M. 150908. 

Palmate or hand-s^ped tubers of orchids are considered the best 
for medicinal purpose. They are deprived of thtir epidermis by 
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scalding in water and then dried. They are hard, homy, whitish, 
opaque or translucent, branching tubers, mucilaginous when placed 
in water. A gruel made of these roots is esteemed as a nervine tonic, 
demulcent, and nutritive .—As an infusion it is given to relieve 
hoarseness (H.F.). 

Oryza sativa L. (Gramineae) 

Birinj-i-sadri, Berij sadri Gilan (Teh.); Timan (Iraq); Ruzz 
(Ar.); Shilib, Pirinj (Turk.); Chaltuk (Kurd.); rice grain. 

Field 58, 72; 15, 18, 20, 34 (Iraq). 

“Rice is cultivated as a summer crop over immense areas, espe¬ 
cially in the southern marshes, also in the valleys of Kurdistan and 
on the flow canals of certain regions in lower Iraq” (G.). There are 
three main types of the crop represented in the above specimens 
from Iraq: (1) Harfi or early-sown, (2) Afli or late-sown, and (3) 
Shittal or transplanted. 

Timan is the hulled rice of Iraq. The two samples from Tehran 
are of fine, white, table rice. 

Panicum millaceum L. (Gramineae) 

Arzan (Pers.); Dukhn (Iraq); China (Hind., Sans.); millet grain. 

Field 57,106A; 22, 80 (Iraq). 

Common millet is cultivated as a summer crop in Iraq, especially 
along the Shatt-al-Hai. The grain can be cooked and eaten whole or 
made into bread. It is commonly used in the form of porridge. The 
green plant is an excellent fodder for animals.—The seeds provide 
feed for chickens (H.F.). 

Papaver somniferum L. (Papaveraceae) 

Kavl-a-kuknar, P6st-a-kuknar (Pers., Afg.); poppy heads. 

Tukhm-i-khash khash; Tukhm-i-shaga’ig (Ham.); Kishkash 
(Ar.); poppy seeds. 

Ait.; Post; Ph. Ind. 1: 73. 

Field 48, 64,81A, 82A, 185; W.H.M.M. 150835,150911; K.B. 329. 
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Opixim is known locally as Afyun, but the cultivation of the 
opium poppy is prohibited in Iraq. The capsules, some of them 
scarified, are sold in the bazaars, but their narcotic effects are less 
powerful and more uncertain than those of opium. The seeds con¬ 
tain 50 per cent of drying oil, which is sometimes called Roghan-i- 
Ifhash khash. The seeds, often erroneously supposed to be poisonous 
because they are contained in the opium-yielding capsule, are whole¬ 
some and nutritious, and are eaten chiefly in sweetmeats.—The 
seeds are given to relieve epistaxis; an oil derived from them is 
employed in making soap. The fruits mixed with Malva sylvestris 
L. var. mauritiana Boiss. and lAnum usitatissimum L. form a paste 
for application to boils (H.F.). 

Parmelia kamtschdalis Esch. A lichen. &eeRoecellaMontagneiBil. 
Peganum Harmala L. (Rutaceae) 

Tukhm-i-isfand, Sipand (Teh.); Harmal, Harmal rutbah (Ar., 
Iraq); Aspand (Kurd.); Uzarih (Turk.); the Syrian rue. 

Achundow; Schl.; Post; Boiss. 1: 917; FI. Br. Ind. 1: 486; Ph. 
Ind. 1; 75; Weisner 44. 

Field 46; 4, 26, 27, 119 (Iraq); W.H.M.M. 150850; K.B. 329. 

The mountain rue is a plant of Iran, Arabia, Sjrria, North Africa, 
and southern Europe. The plant and seeds were used medicinally 
by the Greeks and Romans, and were noted in European herbals in 
the 17th century. The seeds are exported from Iran into India, 
where the plant was originally introduced by Mohammedans. The 
seeds are dull gray, 2 mm. long, angular, having a bitter taste, and, 
when crushed, a heavy, narcotic odor. The active principle resides 
in the alkaloids, harmaline and harmine. The custom prevails in 
Iran and Iraq of sprinkling the seeds on burning coals at marriages 
to avert the malignant influence of the Evil Eye; the smoke from the 
burning seeds is said to drive away epidemics. The seeds are reputed 
to be an alterative and purifying medicine, and are supposed to 
stimulate the sexual system. 

Peucedanum graveolens Benth. & Hook. {Anethum graveolens L.) 

(Umbelliferae) 

TuMun-i-shivid (Teh.); Shivit (Isf,); Shabbit (Ar.); Sawa, 
Soyah (Hind.); Habbat HaJ^h (Iraq); Anitum (Yunani); dill. 
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Field 69, 409; W.H.M.M. 150847; K.B. 303. 

The well-known dill is a tall, annual or biennial herb, with a 
strong, aromatic odor, finely dissected leaves, and umbels of yellow 
flowers. Dill fruits are sold in the bazaars and used as a condiment 
and carminative. On distillation they sdeld an oil used in medicine 
for the preparation of dill water. The plant is often confused with 
fennel and the fruit with caraway seed; hence the name Karawyah, 
sometimes used. In Iran dill serves as a potherb; the leaves are 
cooked with rice as a condiment to restore lost appetite. 


Phaseolus radiatus L. (Leguminosae) 

Mash (Iraq, Pers.); Urd or Urid (Ind.); Masha (Sans.); the seeds. 

Field 76A, 274; 5, 60 (Iraq). 

Mash is cultivated as a summer pulse crop, sometimes mixed 
with maize or sorghum. The green pods are eaten as a vegetable, 
and the plant is used as fodder or green manure. The small, green, 
oblong beans are cooked and eaten, made into biscuits, cakes, and 
sweetmeats. In Afghanistan this pulse is so much esteemed that it 
is called Mash-i-maha, “the king of peas.” 


Phaseolus vulgaris L. (Leguminosae) 
aJ 

Fasuliyah (Iraq); Lubia, Lubia-kermiz (red) (Teh.); Razmah 
(Kash.); lYench bean; the seeds. 

Field 69, 70, 77A, 75 (Iraq). 

The French or kidney bean is grown as a vegetable or a pulse in 
kitchen gardens. The pods can be eaten green and the ripe seeds 
dried as haricot beans, or white soup beans. 

The beans are ovate, oblong, 12 to 14 by 6 to 8 mm., white, red, 
or brown, splashed with black streaks, the hilum on the inner side. 

Phoenix dactylifera L. (Palmae)J 


Tamr (ripe fruit), Rutab (half ripe), Khalal (unripe), Nakhli 
(male tree), Khurma; the date palm, date. 

{^ate gardens are found on both sides of the Euphrates from 
An Nasiriya to Basra. From Nahr Umr down the Shatt-al-Arab 
to Fao is the largest date-growing district in the world. There are 
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date gardens on both banks which vary in width from a few hundred 
yards to five miles. The date is the most important crop in Iraq (G.). 

The best variety of Iraq dates is grown in the Suq district. The 
finest fruit is produced when the tree is between twelve and forty 
years old. Over a hundred varieties are known, but in Iraq they 
may be divided into two classes: (a) those used chiefly for trade; 
(&) those used for local consumption. 


(a) 

ib) 

1, Halawi 

1. Mishi 

2. Khadrawi 

2. Gentar 

3. Sa4r 

3. Hasawi 

4. Dairi 

4. Khasib 

5. Za’adi 

5. Lihur 

6. Digal 

6. Barhi 


Of these 60 per cent are of the Sa’ir variety. The Halawi are 
popular in America, the Khadrawi sell in Europe while India and 
Iran are content with the Sa’ir varieties. The numerous uses of 
the date palm are proverbial.—The fruit jdelds a syrup and is used 
in making the local spirit, 'araq (H.F.). 

Phyllanthus Emblica L. (Euphorbiaceae) j 
CL. aL.) 

Amulah-i-suftah (Teh.); Amulah-mugashshar (Isf,); Amlaj (Ar.); 
Aola amla (Hind.); Kurk amla=dried fruit, Amla morabba=pre¬ 
served fruit, in Turkestan; emblic myrobalans. 

Fidd 16 (Isf.); W.H.M.M. 150871. 

[rbis tree grows throughout tropical India, and is valued for its 
fruits which, when dried, constitute the emblic mjn-obaJans of 
commerce. As met with in the shops, the drug occurs in broken 
sections of a fruit, smaller than a walnut, with dried pulp and hard, 
woody endocarp. The pulp is very acid and contains much tannin. 
The ^t is astringent, stomachic, and refrigerant; mixed with grape 
juice and honey it is a favorite drink for fever and diarrhea. 

Physalis Alkekengi L. 

Kakanj (Isf,, Teh.); Gul-i-kakanj; AlMkenji (Ar.); clammy 
wintCT chmy. 

Achundow; Boiss. 4: 287; Post; Ait.; Sehl.; Ph. Pers.; Ph. Ind. 
2:560. 

Bldd 12 (Isf.), 162; W.H,M.M. 150721; K.B. 330. 
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iJI'ihis is a plant of Arabia, Syria, Iran, and Baluchistan, dis¬ 
tributed also in Europe. The berries are like dried cherries, but full 
of pulp, in which are embedded many reniform, yellowish seeds. 
As sold in the bazaars, broken fragments of the red, accrescent calyces 
are mixed with the drug. The fruits are said by Schlimmer to be 
hydragogue and vermifuge. Achundow indicates their use in certain 
female complaints. Locally they are regarded as a remedy for 
syphilis, and are supposed to be intoxicating when taken in sufficient 
quantity. 

Pimpinella Anisum L. (Umbelliferae) ; 

. . 1 

Anisun, Badian-i-rumi (Teh.); Antchibun, a corruption of 
Anisum (Tab.); Erva dos, from Portuguese Herba doce (Dymock); 
aniseed. 

Ait.; Boiss. 2: 866; Schl.; Ph. Ind. 1:131. 

Field 25; 35A; 10 (Iraq); W.H.M.M. 150768; K.B. 330. 

[Xniseed is cultivated largely in the U.S.S.R., as well as in Iran, 
for its seed, which is employed as a condiment and medicine. The 
fruit is often confounded with fennel, as the Arabic name Badian 
in some districts is applied to aniseed and in others to fennel. Ani¬ 
seed has been introduced into India from Iran, whence the supply 
for the Bombay market still comes. It is mainly a Mohammedan 
medicine and is given in cough mixtures, and as a flavoring agent. 
Arak-badiani or anise water, prepared by distillation, is mentioned 
by Schlimmer, and local spirit is still flavored with it. The active 
principle resides in an essential oil consisting of 80 to 90 per cent of 
solid anethol, which separates slightly below ordinary temperatures, 
and anisic methyl charvicol. 

Piper Gubeba L. (Rperaceae) / 

Kababah-i-chini (Teh., Isf.); KAbab-chini (Hind.); eubeb pepper. 

Field 25, 440; W.H.M.M. 150880. 

[Cu beb or tailed pepper is imported from Malaya and Java; 
it was formerly supposed to have come from China. The commercial 
drug consists of nearly globular fruits measuring about 4 mm. in 
diameter, of grayish brown or black, reticulately wrinkled on the 
surface, and abruptly prolonged at the base into a slender stalk or 
“tail.” Within the padcarp is a single seed. Cubebs exhale, when 
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crushed, a spicy odor, and possess a strong, spicy, and bitter taste. 
They have a stimulant and antiseptic action on the mucous mem¬ 
brane of the genito-urinary organs, and are also a diuretic. 

Pistacia integerrima Stew. (Anacardiaceae) ^ 

Chahar tankhush (Teh.); Ghatlanguch (Ham.); Kharshnai 
(Kash.); fruits. 

^W.H.M.M. 150839; K.B. 331. 

[ This is the northwestern Himalayan form of the turpentine 
tree, called also the false or donkey mastich. The small drupes are 
broader than long, 5 by 6 mm., glabrous, rugose, gray with a bony 
stone. They have a marked _terebinthinate odor, and are used 
locally to impart flavor to milkri 


Field 201; W.H.M.M. 150706. 

Under the name of Jift or Juft, the broken shells of the galls of 
the turpentine tree are sold in Tehran. Being very astringent, they 
are used for tanning; mixed with lime, they remove hair from skins. 

Pistacia Khinjuk Stocks. (Anacardiaceae) 

Habbu’l ghar (Isf.); Habul-khazra (Teh.); Hebbul-beneh (Ar.); 
the fruits. 

Field 449; 116 (Iraq); K.B. 331. 

Subz-i-gulanj (Teh.); Buzghanj (Ham., Isf.); Gul-i-pisteh (Bom.); 
Afs-el-batum (TM.); the galls. 

Ait.; Boiss. 2:6; I.H.B.; Ph. Ind. 1: 377. 

Field 422; W.H.M.M. 150878; K.B. 331. 

This tr^ is common in Iran, Baluchistan, and Afghanistan, and 
has been described under different species names. The tree yields 
a resin-like material, and the nuts, which are eaten, afford a sweet 
oil; the leaves and galls are employed for tanning. The small, 
se«i^like fruits are oval in shape, 6 mm. long, reddish brown in color, 
with an acid taste and terebinthinate odor. The fruits are eaten 
and are said to be good for debility.—^Prepared like tea, they relieve, 
tonaeh pains (H.F.). 
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The galls are formed by Pemphigus utricularius Pass, (figured 
in “Les Zobc6cidies des Plantes d’Afrique, d'Asie et d’Oc4anie,” 
by C. Houard, 1923, figs. 1010-1012, p. 471, under P. atlantica No. 
1731). They contain about 40 per cent of gallotannic acid, are ovoid, 
larger than peas, somewhat fig-shaped, pink in color, turning gray; 
the wall is thin, brittle, and rugose on the outside, smooth within and 
translucent. The taste is astringent and slightly terebinthinate. 
In Persian and Arabic works on medicine the galls are described as 
cold, dry, and astringent.—Mixed with Indian spikenard they are 
administered to relieve stomach pains (H.F.). 

Pistacia Terebinthus L. (Anacardiaceae) j 

Sagiz-i-safid (Teh.); Sages (Stapf); Zunghari, Sukhur; the oleo- 
resin and leaves. 

Meld 129; W.H.M.M. 150894. 

£The turpentine tree grows freely near Banni in the hills of Sherag. 
Its oleo-resin is a thick, tenacious, white, opaque mass, gradually 
taking the shape of the bottle in which it is placed; it softens on 
warming and has a pleasant terebinthinate odor. It is used in Tehran 
as a chewing gum, and is similar to the Chian turpentine which was 
recommended about fifty years ago as a remedy for cancer. The 
leaves are astringent and are used for dyeing. 

Pistacia vera L. (Anacardiaceae) ~7 


Rstah (Teh.); pistachio nuts in shells. 

Field 265; 49A, 50A, 51A; 124 (Iraq). 

Pust-i-pistah (Teh.); husks of the fruits. 

Field 186. 

I The fruit of the pistachio nut is the size of an olive; its husk is 
reddish and astringent, its odor terebinthinate. Within the fruit 
is a woody shell or nut, brownish white in color, with hard, homy, 
and polished texture and ovoid shape. The kernel or almond is 
pale green, and covered with a thin, brittle, brown skin, easily 
removed by scratching. The taste is sweet, oily, and balsamic. 
The outar husk of the fruit (Pust-i-pistah) is used as an infusion for 
dysentery and is imported into Bombay from Iran as a dyeing and 
tanning agent. 
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The fruits of various species of Pistacia have been used as food. 
Laufer in “Sino-Iranica” remarks that these indigenous trees from 
ancient times have occupied a prominent place in the life of the 
Persians. The youth of Persia were taught to subsist on terebinths, 
and “terebinth eaters” became a nictaiame. The seeds of the 
pistachio tree are probably the terebinths referred to, but other 
species and varieties also afford edible fruits. In Baluchistan the 
fruits of the Khinjuk tree, called “Shahna,” are dried and made into 
flour and eaten by the poor. 

Plantago major L. (Plantaginaceae) J 

Barhang (Teh.); Tukhm-i-barhang (Ham.); Bizr dinbil (Iraq); 
Bar-i-tang (Bal.); seeds of greater plantain. 

Achundow; Ait.; Schl.; Boiss. 4; 878; Post 668; Ph. Ind. 3: 128; 
I.H.B.; Gilliat-Smith. 

Field 6; W.H.M.M. 150913; K.B. 331. 

[Greater plantain is widely distributed in temperate countries, 
anoTthe seeds of this and other species are largely employed in 
medicine in the East. In Tabriz this plant is called in Turki Bizousha 
dishi, the fem^e kind; P. lanceolata L. is distinguished as Bizousha 
erkek, the male kind. The seeds are small, oval, 1 mm. long, smooth, 
and brown. They throw off a Iransparent, mucilaginous coating 
when placed in water, on account of which the seeds have a reputa¬ 
tion in treatment for affections of the bowels and as a remedy for 
dysentery. The colloquial name for the seeds in Iraq means “for 
making poultices for boils.” The seeds of P. Loefflingii L. are called 
in Tabriz Kami Yarikh, meaning “healing of the stomach” (Gilliat- 
Smith). 

Plantago ovata Porsk. (Plantaginaceae) / 

Isparzah (Teh.); Asbaghul, Ispaghul (Pers.); Lesan ul Lamal 
(At.); Psylli sennna (Ph. Pers.); Khar-danick (Bal.); spogul seeds. 

Achundow; Schl.; Boiss. 4: 855; I.H.B,; Ph. Ind. 3: 126; B.P. 
1914. 

Field 7; W.H.M,M. 150707; K.B. 332, 

Qjis specie of plantain is a native of Iran, Baluchistan, and 
nc^m^ India. Stocks obsCTv«i that it was grown especially in 
Sind fotr ite mucilaginous seeds, which from the time of Dioscorides 



Plants and Drugs of Iran and Iraq 


155 


have been a well-known medicine in the East. Large quantities are 
imported into Bombay from Iran. The seeds are light in color, boat¬ 
shaped, pointed at both ends, 2 mm. in length, translucent, with a 
pinkish tinge, and a brown streak on the convex side; the concavity 
is covered with a thin, white membrane. They become coated with 
mucilage when placed in water. In Baluchistan the seeds of P. 
ciliata Desf. are called Isbaghol and are used as a cure for dysentery 
(Hughes-Buller). 

—As an infusion the seeds are given for gonorrhea and any disease 
in which a cooling effect is desired; they are also used as a diuretic 
(H.F.). 

Plumbago rosea L. (Plumbaginaceae)^^ 

Shitaraj, Rishah tamesh (Teh.); Chitrak (Hind.); Chitra 
(Bom.); Chitraka (Sans.); leadwort root. 

W.H.M.M. 150805; K.B. 332. 

iXhere are two kinds of plumbago roots known in the East, 
Indian and Syrian. The root from Tehran is dark reddish brown, 
3 mm. in diameter, longitudinally striated, slightly twisted, the wood 
’ in wedge-shaped bundles. The taste is acrid and biting. The juice 
of this plant is used by beggars to raise ulcers on their bodies so as to 
excite pity. Like other species of the genus, it is an active blistering 
agent. In India it is considered a powerful sudorific^ 

POISONS 

The following are regarded in Iran as poisonous drugs: 


Aristolochia longa . 

_Root. 


Croton Tiglium . 

_Seeds.. 


Datura Stramonium . 

_Seeds. 


Daiura Stramonium . 

.., Leaves. 


Datura Stramonium . 

-Leaves... 


Doronicum Pardalianches ... 

_Root. 


Ch/psophila paniculata . 

_Root. 


Hyoscyamtbs reticulatus . 

_Seeds. 


Ipomoeahederacea . 

_Seeds. 


Iris spuria . 

_RMzome. 


Onosma echioides . 

-Root. 


Ricinus communis . 

_Seeds.. 


Sirychnos Nux-vomica . 

-Seeds. 


Veratrum album L. 

.... JRhizome... 


Withania somnifera . 

-Root. 
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Polygonum Bistorta L. (Polygonaceae) 

jL.>b> \ j 

Rishah-i-anjabar (Teh.); Anjabar-i-rami (Pers.); Bikh-anjubaz 
(Punj.); bistort root. 

Ait.; Post; Schl.; Boiss. 4:1027; Ph. Ind. 3:150. 

Field 192; W.H.M.M. 150832; K.B. 333. 

The rhizome sent under this name is nearly cylindrical, about 12 
mm. thick, contorted, with thin rootlets below and scars above, 
reddish brown and wrinkled on the outside, with a ring of vascular 
bundles between the center and circumference. The root contains 
tannin and elongated grains of starch. Schlimmer states that bistort 
root comes to Iran from the U.S.S.R., via Astrakhan; the sample 
from Tehran came from Kermanshah. Dymock informs us that 
P. vivipara is a substitute for bistort in the Punjab. The root, being 
very astringent, is prescribed in eases of diarrhea and dysentery. 
In Kashmir the roots of P. amplexicaule Don, called Mansaril, 
are employed as a dye. 

Polypodium vulgare L. (Polypodiaceae) 

Bas-fayiJ, “many footed" (Teh.); Basfaij (Ind. bazaars); poly¬ 
pody root. 

Field 175; W.H.M.M, 150897. 

The rhizome of the common pol 3 rpody is dark brown and wiry, 
the surface is rugose and longitudinally fissured, presenting several 
hom-like tubercles or scaly projections, the remains of the stipes of 
the fronds. It is oval in outline, with an interior of dark or brownish 
red and resinous. The aroma is disagreeable and the taste acrid. 
This is a well-known drug described by Achundow and Schlimmer. 
The root is aperient, alterative, and deobstruent, locally used for 
intestinal indigestion and rheumatic pains, and as a purgative for 
bilious disorders.—It is also given mixed with ZaMria muUiflora 
Boiss. (H.F.). 

Polyporus officinalis Fries (Fungi) i 

Gharigun (Teh.); Gharekum (Hind., Bom.); Gharikun (Ind. 
bazaars); white agaric. 

Field 176. 
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Jhis agaric occurs on the oak and larch, and in sizes as large as a 
fist or a child’s head; it is light, spongy, and friable, and is not easily 
powdered. The use of this fungus in medicine is of very ancient date. 
Avicenna insists upon the great efficacy of agaric as an alexipharmic. 
Mohammedan physicians closely follow the Greeks in considering 
that it removes all kinds of visceral obstructions and expels diseased 
humors. It is also a Chinese drug. The light, white, spongy interior 
is made into touchwood, spunk, or tinder, and was formerly used to 
absorb blood and secretions from wounds, etc.; hence the old name 
Fungus or Boletus Chirurgorum given to the plant. 

Prosopis Stephaniana Kunth (Leguminosae) ; 

Kharnuban, Komub (Isf.); Shok (Ar.); Kunbut (Syr.); Chughak: 
“hximpbacked, bent,” applied to the contorted pods, Tukhm-i- 
jinjak (Ait.); the pods. 

Field 403. 

["Th is is a loose, straggling, thorny shrub of the Caucasus, Syria, 
Iran, and northern India. The pods are brown or copper-colored, 
4 by 1.5 cm., galled, swollen, and contorted, containing several oval, 
brown seeds separated by soft, spongy dissepiments. The pods are 
eaten by sheep, but the seeds pass through undamaged and germinate 
readily at the coming of the winter rains (G.). The pods and roots 
of the plant are regarded as astringent and are given for dysentery. 

f 

Prunus Amygdalus Stokes var. amara Baill. (Rosaceae) / 

Badam-i-talkh (Teh.); bitter almonds. 

Meld 52A, 171. 

L.The bitter almond tree, like the sweet, is a native probably 
of Iran and Asia Minor, and is indistinguishable in botanical char¬ 
acters. In form and appearance bitter almonds closely resemble 
Valencia almonds, but are usually smaller. They are employed in 
confectionery and for flavoring, but as the hydrocyanic acid yielded 
by them varies in quantity, they should be used with caution.—^An 
ointment made of bitter almonds is applied to furuncles (H.F.). 

Prunus Armeniaca L. (Rosaceae)! 

The fruit: Zard alu (Pers.); Mishmish (Iraq); EZhubani, with 
stones removed (Hind.); dried apricot. 
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The seeds: Hasta-i-zard ^u. 

^Field 30, 39 (Iraq); 108A. 

(JThe home of this tree is in the Caucasus region. Dried apricots 
are cdled Fating in Afghanistan, and Chuli by the Botes. Sheets of 
compressed apricot pulp are sometimes sold in the market as Qamr- 
ad-din. In this form the dried apricot preserves its flavor for an 
indefinite period; it can be used as required after soaking in water, 
when it swells into a nutritive paste like jam. This substance was 
one of the rations issued to Turkish soldiers during the War (G.). 
Apricot kernels, called Stigu in Afghanistan, are used as almonds. 

Prunus Cerasus L. (Rosaceae)^ 
jj uT Ai.-* 

Hastah-i-albalu (Teh.); Karaz (Ar.); Kerasza (Hind.); cherry 
stones. 

Dam-i-albalu( Teh.); cherry stalks or peduncles. 

Field 144; W.H.M.M. 150810, 150860. 

I The sour or bitter cherry is a tree of western Asia and eastern 
Europe. The fruits are light brown, resembling those of the common 
chmy. The seeds contain kernels having the odor of bitter almonds, 
are nutritive and tonic and are used in confections. The cherry 
tree and other plum trees in Iran yield a useful gum called Sumgh 
alucha.—Cherry stones mixed with barley awns, and cherry stems, 
are given as an infusion for gonorrhea (H.F.). 

Prunus domestica L. var. Juliana (Rosaceae^ 

Aluchah (Teh.); Anjar (Iraq); Halu zhgarh (Kurd.); Alucha 
(Hind.); prunes. 

Field 268, 95A, 104A. 

Ptlu s dried plmns are black, wrinkled, ovate, 20 mm. long, with a 
sweet, pleasantly acid pulp; the seed is 14 by 12 mm., the kernel has 
an odor of bitter almonds. On account of their acidity they are 
preferred for cooking, and are used for cleaning metal. 

Prunus institia L. var, bokharensis (Rosaceae^ 

Alu, Alurbokhara (Teh.); Bokhara plum. 

Meld271. 
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Llhe fruit is globular, sweetish, and acidulous, siuiace compressed 
and wrinkled, color reddish or brown, with an odor like that of dates. 
Inside, the fruit is an almond-like nut in a hard shell, containing a 
kernel resembling sweet almonds. These plums may be used in 
place of prunes in the preparation of confection of senna. 

Prunus Mahaleb L. (Rosaceae) j 

Habbu’l-ma'lab (Teh.); Hab-ul-mahaliba (Ar.); Paiwand- 
6-maryam (Pers.); perfumed cherry tree fruits. 

Field 103 (Iraq); W.H.M.M, 150862. 

EsSiis small tree occurs in Central Asia and Europe. The drug is 
foTind in the bazaars in two forms, the dried fruits and the kernels. 
The fruits are drupes, brown and oval, 9 by 6 mm., with a wrinkled 
skin, covering a fragile shell and the kernel. The kernels are light 
brown in color, ovate, 6 by 4 mm., with the taste of bitter almonds. 
They are used by Arabian physicians as a stomachic and for general 
debility. 

Pterocarpus santalinus L. (L^minosae)^^ 

Jx-i» 

Sandal-i-surkh, Ratiyanah (Teh.); Lal-chandan (Hind.); Ratan- 
jali (Guz.); red senders, red sandalwood. 

Keld 193, 232. 

/jThis wood is the Rakta chandana of Sanskrit writers. It comes 
from southern India, where the felling of the trees is under govern¬ 
ment control, and yields a considerable revenue. Hindus and Moham¬ 
medans use this wood combined with white sandalwood in bathing 
and religious services. The use of the red wood in powder for treat¬ 
ing bloody fluxes must be based on the "Doctrine of Signatures,” The 
drug called Ratiyanah in Tehran, a remedy for dysentery, appears 
to consist of chips of this wood. Red sandalwood is well known in 
Europe as an ingredient in French polish. 

Punica Granatum L. (Lythracea el J 

Gulnar-i-farsi, Gul-i-anar (Teh.); Nar (Turk.); Gul nare-farci 
(Schl.); Flores Punicae granati (Ph. Pers.); pomegranate flowers, 
Achundow; Ait.; Post; I.H.B.; FI. Br. Ind. 2: 681;Ph. Ind. 2:46; 
Boiss. 2:736. 
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Field 77, 157; W.H.M.M. 150738; K.B. 333. 

Root bark: Rishah-i-anar (Teh.); Granati Cortex (Ph. Pers.). 

Field 184. 

Seeds: Chab roman (Bagh.). 

Meld 98A. 

'|The pomegranate is a small tree with showy, reddish flowers, 
growing in subtropical countries. The flowers, rind of fruit, and 
dried bark of the stem and root are medicinal. The flowers are 
astringent and stomachic; the rind of the fruit is also astringent and 
is used for dyeing and prescribed for dysentery; the root bark is 
vermifuge and used for expelling tapeworm; the alkaloid pelletierine 
is its active principle.—The flowers, powdered with Nummulites sp. 
and Rhus coriaria L., are applied to painful gums. 

Imm-harmal is a variety with small, black fruits which are used 
medicinally only (H.F.). ''J 

Pyrethrum sp. (?) (Compositae) 

Katek bah (?) (Teh.). 

K.B. 333. 

This drug consists of a tapering root with a few undeveloped 
leaves arising from the crown. The root has the characters of a 
composite and the leaves resemble those of a Pyrethrum .—The sample 
is marked “Poison, used as an eye medicine” (H.P.). 

Pyrus Gydonia L. (Rosaceae) 

V. 

Tukhm-i-bihdanah (Teh.); Bibi (Bal.); quince seeds. 

Field 5; 53A. 

The quince is a native of Central Asia, and is grown for its fruit 
in most tanperate countries. Seeds used in and exported from Iran 
are irregularly ovoid, angular, adherent to one another by mucilage, - 
and covered with a membrane; the color of the testa is dark brown, 
and that of the kernel yellowish white; they have the odor and taste 
of bitter almonds. When roasted and salted they are called Hab- 
safarjal. The seeds contain a large quantity of mucilage, which 
favorably r^ommends them as nutritive, demulcent, and emollient 
for coughing and dysentery; they are taken in the form of an infusion. 
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Quercus infectoria Olivier (Fagaceae) / 

teas. , , ^ 

jjU 

Mazu (Isf.); Affaz (Teh.); Ajees-aafs (Ar.); Maiphala (Hind.); 
galls, mad, or Dead Sea apples. 

Field 45A, 447; W.H.M.M. 150783. 

Llfiese galls are excrescences on the twigs of oak trees, resulting 
from the deposition of eggs of Cynips gallae-tinctoriae Olivier. Oak 
galls are collected in Asiatic Turkey, as well as in the province of 
Aleppo, and are known commercially as “Aleppo,” “Smyrna,” or 
“Turkey” galls. They are nearly spherical in shape, and vary from 
12 to 20 mm. in diameter, bluish green externally and yellowish 
within. They are hard and heavy, and bear short, bluntly pointed 
projections. The galls contain from 50 to 70 per cent of gallotannic 
acid, and consequently are used medicinally as a local astringent, 
to be dusted on wounds. They find an extensive application techni¬ 
cally in dyeing and tanning.—In Kurdistan they are sometimes strung 
as beads and hung over the cradle to ward off the Evil Eye (H.F.). 

Ouercus lusitanica Lam. var. tauricola (Fagaceae)*^ 

Talkak (?) (Iraq); Basra galls. 

Field 102,120 (Iraq). 

„.These galls are formed by Cynips insana Mayr. on the above oak, 
and also on Quercus infectoria. They are much larger than Aleppo 
galls, dark brown, oval or subspherical, 4 by 3.5 cm., yellowish brown 
within, a channel leading to the cavity in the center. They are very 
astringent and rich in tannic acid.’“J 

Ouercus persica Jaub. & Spach (Fagaceae) 

Balut (Teh.); Gians Quctcus Ballotae (Ph. Pers.); acorns. 

Field 191; W.H.M.M. 150834. 

This is one of the most common species of oak throughout the 
forests of Kurdistan and the Rowandiz area. The acorns are oblong, 
3.5 by 1.7 cm., light brown in color,' glabrous, shining, and contain a 
single seed. Acorns have a stynptic action because of the tannin they 
contain; they are used for colic pains in children, and as a gargle. 
—In Kurdistan acorns are sometimes eaten raw, but they are usually 
roasted and the flour made into eak^ (H.F.). 

Ouercus sp. (Fagaceae) 

Giash mashi (Ham.); Kisa, Kesa; spiny galls. 
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Pharmaeog.; Connold’s British Oak Galls; Houard 375; Ait.; 
Ph. Ind. 3: 360. 

K.B. 334. 

These galls are produced by the insect Andricits luddus Hartig. 
var. orientalis Trotter (illustrated in Connold’s “British Oak Galls”). 
This eynipid makes galls on various species of oak. The bazaar 
specimens are probably brought from Asia Minor; they have long 
spines which are usually broken off in the commercial samples. 
They are used by tanners and are sold also as an astringent 
medicine. This drug is given locally as a febrifuge (C.). 


Quercus Vallonea Kotschy (Fagaeeae) 

Gueze elefi, Pune (Teh.); oak manna. 

K.B. 334. 

Under these names is supplied a confection or cake of sugary 
substance, green with the presence of broken leaves. It is a form 
of Tar-anjubin, “green honey,” or Gaz-anjabin, “tamarisk honey.” 
Layard referred to this substance in his “Early Adventures in Persia,” 
I, p. 349: “The mountainous country beyond Fellaut is thickly 
wooded with the ‘beloot’ or oak. These trees are chiefly valuable 
for the white substance called by the Bakhtyaris ‘gaz’ or ‘gazu,’ 
a Mnd of manna. It is an article of export to all parts of Persia, and 
is sold everywhere in the bazaars, and employed in the manufacture 
of a sweetmeat called ‘Gazenjubeen,’ wMch is much relished and 
considered very wholesome. When boiled with the leaves and 
allowed to harden it forms a kind of greenish cake, not disagreeable 
to the taste, but, prepared for the use of the ladies of the enderun 
and to be offered to guests, it is carefully skinamed and separated, 
when it becomes a white paste of very delicate flavor.” 

Oak manna, manna quercina, Gueza-elefi of Schlimmer, has 
also been obtained from the leaves and fruits of Q. mannifera Lindl. 
of Kurdistan, Q. persica Jaub. & Spach, andQ. tauricola, Klotszch. 
Saccharose, glucose, fructose, and mucilage have been separated 
from these secretions, but no mannite. 


'pQuisqualis indica L. (Combretaceae^ 

Rangan-M-bel (Hind.); liane vermifuge (Fr.); fruits of the 
Rangoon creeper. 

Fidd 82 (Iraq). 
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’CThe Rangoon creeper is cultivated as an ornamental flowering 
shrub in most parts of India. The fruits are oval or oblong, pointed 
at either end, and sharply pentagonal. The pericarp is thin, woody, 
fragile, of a mahogany color, enclosing an oily seed. The medicinal 
use of the creeper originated in Mauritius and the Moluccas. The 
seeds are valued as an anthelmintic; four or five seeds bruised and 
mixed with honey are administered as a dose for expelling lumbrici. 

Raphanus sativus L. (Cruciferae) 

Tukhm-i-turubchah (Teh.); Turb (Pers.); Bazr-el-fujl (Ar.); 
Tur (Kurd.); Mula, Muro (Hind.); radish seeds. 

Field 37; W.H.M.M. 150921. 

The well-known radish is cultivated as a vegetable throughout the 
country. Its seeds, sold in the bazaars, are oblong, 3 to 4 by 2 mm., 
light reddish brown, with the testa minutely reticulated. They have 
the pungent taste of mustard. The seeds are diuretic, laxative, and 
lithontriptic. 

Rheum palmatum L. (Polygonaceae) 

Jrfr. f.J 

Rivand-i-chini (Isf., Teh.); rhubarb root. 

Field 7 (Isf.); 1, 206. 

The appearance of sticks of Chinese rhubarb in the bazaars of 
Iran indicates the favor in which this medicine is held. It is 
aperient, stomachic, tonic, and slightly astringent, and promotes 
the action of the liver without any catharsis.—In Tehran it is used as 
a paste for syphilitic ulcers (H.F.). 

Rheum Ribes L. (Polygonaceae) 

^\jj jr 

Gul-i-livas, Tukhm-i-livas (Ham., Teh.); Livas, the Persian and 
Arabic name of the plant; Riwas (Punj.); rhubarb frmts. 

Barg-i-livas (Isf.); rhubarb leav^. 

Boiss. 4:1003; Ph. Ind. 3:153. 

Field 22, 400; W.H.M.M. 150886; K.B. 335. 

The edible rhubarb is indigenous throughout the moister localities 
at 3,000 feet and upward. It occurs in great expanses on a northern 
exposure on the Mgher hills of Khurasan, marking the country 
characteristically in the autumn with the brilliancy of its almost 
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scarlet foliage. The fruit and root-stock of wild rhubarb are collected 
and employed in medicine; the fruits were official in the “Pharmaco¬ 
poeia Persica.” A decoction of the reddish, triangular-winged fruits 
is considered a more powerful purgative than that of the rootstock 
(Aitchison). The fruits are used in Tehran as a vermifuge for horses, 
and in Hamadan the drug is applied as a poultice for headache. The 
rhubarb leaves from Isfahan are made into an infusion and used for 
gonorrhea (C.). 

Rhodymenia sp. (Florideae, Rhodymeniaceae) 

UJ 

Lyka, Leeka (Iraq); Chinai-ghasa or seaweed. 

Field 31A. 

This alga, obtained in northern Iran, is light brown and gelatin¬ 
ous. A decoction is given for coughs. As a substitute for agar-agar, 
it is emulcent, emollient, and alterative, and may be used as a 
cultivating medimn for bacteria. 

Rhus coriaria L. (Anacardiaceae) 

Summaq, Summaq-i-shakki bi hastah (Teh.); Tirsh (Kurd.); 
Tartak (Hind.); leaves, bark, and fruits. 

Achundow; Schl.; Boiss. 2: 4; Post; Ait.; Ph. Ind. 1: 373. 

Field 164, 272; 107 (Iraq); W.H.M.M. 150800; K.B. 335. 

The sumac is a tree cultivated in Khurasan, western Afghanistan, 
and throughout Central Asia. The leaves have long been used by the 
Arabs, Turks, Iranis, and in Europe, for dyeing silk and tanning 
leather. They contain from 15 to 35 per cent of tannin. 

The fruit is exported from Iran and used by Mohammedans in 
India. It is a small, sticky drupe, the size of a lentil, 5 mm. 
in diameter, red or green, acid, and astringent to the taste, con¬ 
taining one lenticular, polished, brown seed. 

—Mixed with Punica Granatum L., sumac is applied to relieve 
painful gums. The seeds in an infusion are used to acidulate foods 
(H.F,). 

Ricinus communis L. (Euphorbiaceae) 

Garchak farangi (Teh.); Karchak (Ham.); Tochme Kertchec 
(Schl,); Kurvra (Ar., Iraq); B«ianjir, "willow fig”; castor oil seeds. 
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Field 264; 4,12, 36, 63 (Iraq); W.H.M.M. 150739; K.B. 335. 

The castor oil plant is a native of India, but is common now 
throughout tropical and subtropical countries. In Iraq and Iran 
it is cultivated as a windbreak for cotton and other summer crops 
and in gardens as an ornamental plant. It may attain a height of 
10 meters and be a perennial tree, but in cooler climates it is either 
a shrub or an annual herb. With variations of the plant there are 
also varieties, large and small, of the seeds. The four samples from 
Iraq were classed as follows; “Abhangi seeds” 15 by 9 mm., “ordi¬ 
nary” 13 by 10 mm., “Indian red-stemmed” 11 by 8 mm., “Ssrrian 
Baladi” 13 by 11 mm. The most important constituent of castor 
seed is the fixed oil, which exists to the extent of about 50 per cent. 
The oil is used as a lubricant, as an illuminant, and in medicine as a 
safe purgative. The oil cake contains all the poisonous property 
originally present in the seed, hence can not be used as a cattle food; 
it is, however, an excellent manure and fuel. 

Roccella Montagnei B41. (Ascolichenes, Roecellaceae) 

Davalah (Ham.); a lichen. 

Field 28A; W.H.M.M. 150824; K.B. 336. 

Achundow refers this drug to Mmtus arboreiis, and gives the 
Persian names as Dawalak and Karbasu and the Arabic name as 
Aschna (Usnea sp.). The Persian name Davalah is applied to more 
than one kind of lichen, since Dymock gives Parmelia kavitschadalis 
Esch. as the source of this drug in the Indian bazaars (Ph. Ind. 3: 
627). In the Field collection from Baghdad, No. 28A, this drug 
occurs under the name of “Lihayat as-shayib.” Some of the Parmelias 
are used as a dye. They are gray lichens, in broken pieces, having 
emollient and astringent properties, used in a bath or as a poultice. 

Rosa damascena Mill. (Rosaceae) 

Gul-i-surkh, “red flower” (Teh.); Ward (Ar.); flowers of red rose.. 

Field 42A; W.H.M.M. 150763. 

The rose of Damascus is largely cultivated in western Asia. In 
Turkey, Bulgaria, and the south of France this species yields attar 
of rose and is the flower from which the official rose water is prepared. 

The petals are slightly astringent, and .are used chiefly as an 
agreeable astringent or as a coloring agent. “Gulanjabin," of rose 
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petals mixed with honey, is a confection sold in Eastern bazaars. 
“Gulkhand” is a conserve made from equal parts of rose petals and 
white sugar beaten together.—Rose petals are added to curry as a 
flavoring (H.P.). 

Rosa foetida Herm. (Rosaceae) 

Gul-i-zard, “yellow flower” (Teh.); Gole zarde (Schl.). 

A. Olivier (“Voyage dans TEmpire Ottoman, l’Eg3rpte et la Perse,” 
Paris, 1807); Boiss. 2: 671. 

Field 154; W.H.M.M. 150823; K.B. 336. 

The Persian yellow rose is a shrub cultivated in gardens. This 
is the yellow Austrian briar in a wild state, ranging from the Crimea 
and Asia Minor through Iran to Turkestan, Afghanistan, and the 
Punjab to eastern Tibet. Aitchison calls it Gul-i-raman-zeba, “lovely 
flower” of the Hari Rud Valley. Dried rose petals, obtained chiefly 
from Iran, are sold in the bazaars in India and are prescribed for colic 
and diarrhea. 

Rosa hemisphaerica Herm. (Rosaceae) 

Damaverah (Ham.); Dalik, Ward (Ar.); the hips. 

Ph. Ind. 1: 574; Boiss. 2: 672; Post. 

K.B.336. 

This rose occurs in Iran and Afghanistan, and, according to 
Post, is cxiltivated extensively in S 3 ?ria. 

The drug conasts of the hips of the plant. They are nearly 
globular, broader than long, from 10 by 7 mm. to 13 by 8 mm., 
crowned with the remains of sepals, red, wrinkled, and covered with 
short protuberances. Within are several light brown, hard, smooth 
seeds, 4 mm. long, mixed with silky hairs. The fruits are hot, dry, 
and astringent, and are given locally for stomach complaints. 

Rubia Cordifolia L. and R. tinctofium L. (Rubiaceae) 

Runas, Runiyas (Teh., Isf.); Rounace (Schl.); Puwwah (Ar.); 
Manjit (Hind.); madder root. 

Ait.; Boi^ 3:17; P<Mit 224; Schl.; Ph. Ind. 

Field 6 (Isf.); 39; 109 (Iraq); W.H.M.M. 150726; K.B. 336. 
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The madder plant is grown in hilly districts from Iran to Spain. 
Aitehison says it is cultivated throughout eastern Iran and it takes 
three years for the root to attain its proper size. It is grown exten¬ 
sively in Anar-dara, Koin, and Yezd, whence the root is exported in 
quantity to Herat. From Herat it is re-exported to Afghanistan, 
Turkestan, and India. The root is used as a dyestuff and medicine 
throughout the East. It is sold in two forms: one with the cylindrical, 
red roots in lengths of 1 or 2 inches; and the other with the crushed 
root made into balls ready for the dyer. 

Rumex conglomeratus L. and R. obtusifolius L. (Polygonaceae) 

Tukhm-i-hummaz (Teh., Ham.); the fruits. 

Boiss. 4: 1010; Ait.; Post; Ph. Ind. 3: 158. 

Field 2, 37, 159; 123 (Iraq); W.H.M.M. 150842; K.B. 337. 

The first of these widely distributed species of dock yields a 
medicinal root known to the ancients as Radix Lapathi, but in Iran 
and India this and other species afford medicinal fruits. Those from 
Tehran belong to R. ohtvMfoUus; they have three wings, are net- 
veined, irregularly toothed, and red and green in color.—^These are 
given as an infusion for dysentery (H.F.). 

The fruits from Hamadan are from R. conglomeratus and have 
shorter wings, not distinctly toothed. They are given in pyorrhea. 
According to Dymock, Gul-i-hamaz, or “dock flowers,” in India are 
afforded by the fruits of R. vesicarius L., a plant found all over Asia. 

Ruta graveolems L. (Rutaceae) 

Sudab (Teh.); Sudaba (Ar.); Safari (Hind.); Peganon of Scrip¬ 
ture; garden rue, herb of grace. 

Field 170; 84 (Iraq); W.H.M.M. 150784. 

This perennial herb is cultivated in southern Europe and the East. 
It is about 1 m. high, with glaucous foliage, yellow flowers, and 
small tricoccus capsules and black seeds. The odor is pectiliar and 
mint-like, and the taste acrid and bitter. In the market the drug 
occms as a mixture of broken leaves, stems, stalks, and fruits. Rue 
in small doses is a tonic, digestive, and aphrodisiac. In a fresh state 
it is an active irritant. Rue sdelds a volatile oil and a bitter, yellow 
glucoside, rutin.—Mixed with mast, it is applied to relieve itching 
(H.P.). 



168 Field Museum of Natural History—Botany, Vol. IX 
Saccharum officinarum L. (Gramineae) 

Shakar-i-surkh (Teh.),’ sugar cane. 

W.H.M.M. 150711. 

This is a sample of crude sugar or Gur, a soft, saccharine mass, 
reddish in color, and very soluble in water. The unrefined, dark 
brown Guda of the Hindus was known to the ancient Persians, as 
well as Shakar from which the dry, crystalline sugar was made. 
At Leh there are five kinds of sugar imported: Tavi misri, flat cakes; 
Kusa misri, heavier cakes; Khand, soft brown crystals; Gur, coarse 
sugar; and Shahi or Kashi, sugar candy. The vernacular names 
Misri (Egyptian) for refined sugar, and Chini (Chin.) for sugar 
candy, indicate the comparatively recent introduction of these 
products into India and Iran. 

Salix fragilis L. (Salicaceae) 

Cii- JU 

Bid-khisht (Teh.); Bid-anjubin, “willow honey” (Afg.); Bide 
Knecht (Achundow); willow manna. 

Field 127; W.H.M.M. 150748. 

A saccharine secretion afforded by a species of willow has been 
referred to by old writers on Eastern medicine. The drug occurs in 
small, dirty white lumps, resembling in taste the European manna 
obtained from the ash (Fraxinus Ornm L.) of Sicily. It is recom¬ 
mended for Herpes lahialis, or thrush. 

Salvia Hydrangea DC. (Labiatae) 

Gul-i-arbore(?) (Teh.); Issikuttuz (Turk.); Sarsand (Bal.); the 
flowers. 

Boiss. 4: 606; Ph. Ind. 3: 94; Kew Bull. 1930, 459. 

K.B. 337. 

This is a handsome flowering plant of Iran, Baluchistan, and 
Afghanistan. The drug consists of the mauve flowers with green- 
veined bracts and small, rounded, brown seeds. Dymock says it is 
allied to Jadeh, probably a Teucrmm. The flowering tops of a 
MohieceUa, having enlarged purple calyces and a balm-like odor, 
and the rose-colored, mucilaginous calyces of Hymenocraier elegans 
Br., are used in medicine in Iran under the name of Gul-i-serwaj. 
In Tabriz the inflorescence of S. Hydrangea is used for making a 
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medicinal tea.—In Tehran the drug is said to stop excessive men¬ 
struation (H.F.) 

Salvia macrosiphon Boiss. (Labiatae) 

Tukhm-i-marv, Tukhm-i-anjurah—^Anjurah is a Persian name 
for the mucilaginous seeds of Blepharis (Teh.); Kanocha, Marv 
(Isf.); seeds. 

Field 136, 197; W.H.M.M. 150853; K.B. 338. 

Schlimmer, Aitchison, and Dymock refer to species of sage used 
in medicine under the name of Kanocha. Stapf has shown that they 
are identical with those called Marv, and belong to the above species 
of Salvia, a plant of Afghanistan and Iran. The seeds are light 
brown or greenish, oval, lens-shaped, 3 mm. in length, the polished 
surface having wavy or branching markings. The seeds are muci¬ 
laginous when placed in water; they are used for debility.—They 
are also given to alleviate heart disturbances in pregnancy and 
phlegmasia after childbirth (H.F.). 

The seeds of S. aegyptica L., called Mam* in Baluchistan, are 
said to be a remedy for eye diseases. 

Salvia sp. (Labiatae) 

Khardal-i-shahri, Tukhm-i-khardal (Teh., Ham.); the seeds. 

Field 252; K.B. 337. 

Tukhm-i-khardal is the Persian name for mustard seed and the 
seed of Salvadora persiea, but in the above two specimens seeds of a 
Salvia have been supplied. The seeds are rounded, 1 nun. in diameter, 
grayish brown, with a minute, round umbilicus; a transparent 
mucilaginous coating is formed when they are soaked in water. The 
seeds are prescribed with bitter medicines. 

Santalum album L. (Santalaceae) 

Sandal-i-safid (Teh.); white sandalwood. 

Field 232; W.H.M.M. 150789. 

These are pieces of the fragrant, white sandalwood of India. 
The important constituent of the wood is the volatile oil, of which 
it yields from 2 to 5 per cent. This contains about 90 per cent of the 
alcohol santalol. Sandalwood oil is used in perfumery, and in 
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medicine for its stimulant (irritant) and antiseptic action in the 
genito-urinary tract. 


Saussurea Lappa C. B. Clarke (Compositae) 

Qust-i-talkh, Butinak (Teh.); Patehak (Beng.); Kutha Kushta 
patchuk (Hind.); Costum amarum (Ph. Pers.); Indian costus. 

Ait.; FI. Br. Ind. 3: 376; Schl.; Ph. Ind. 2: 296. 

W.H.M.M. 150813; K.B. 338. 

The soft, fragrant, whitish root comes from plants grown as a 
Crown monopoly in Kashmir, and is exported to Iran, India, and 
China. This ancient and valuable drug was called Arabian costus 
as it was carried to Turkey and Europe by the Arabs. The root 
occurs in cylindrical or twisted pieces, light colored, with an agreeable 
odor and a bitter and biting aftertaste. A second sample of Kust 
from Hamadan was a smaller root, spirally twisted and lighter in 
color. Chob-i-kut is the name of a plant used to adulterate costus 
root in Afghanistan. Various chemical principles have been separated 
from the root, some of which account for the violet-like odor: Costu- 
lactone isomeric with alantolactone costus acid, dehydroeostus 
lactone, and costol. Costus root is prescribed externally and in¬ 
ternally for various complaints, and is taken locally to ward off the 
effects of snake and animal bites. 



Anacardium 


L. 


(Anacardiaceae) ^ 


Baladur (Teh., Isf.); Bhela, Bhilava (Hind.); marking nut. 

Field 439; W.H.M.M. 150873. 

'[^e marking nut tree inhabits the hotter part of India, Ceylon, 
and Burma. The black, obliquely cordate nuts contain within the 
pericarp a black, resinous, viscid, acrid juice which is used as marking 
ink. A local caustic and vesicant, the juice, when applied to the skin, 
causes intense pain and swelling. In small quantities, it is given for 
relief in rheumatic pains and leprous affections.—Prepared like tea, 
it is also taken to relieve flatulence following severe piles (H.P.). 

Sesanauno. indicum L. (PedaIiac^e)J 

Simam (Iraq); Kunjad (Kurd.); Kundij (Turk.); Til, Jinjili, 
Ging^ (IBnd.); til or s^ame seed. 



Plants and Drugs of Iran and Iraq 


171 


Field 128A, 52 (Iraq). 

[S^me is widely cultivated as a summer crop. The seeds, white, 
brown, or black, are used for garnishing cakes and sweetmeats and 
are eaten by the poor in times of scarcity. They contain about 50 
per cent of a fixed oil which is an excellent substitute for olive oil 
or other salad oil in cooking. The oil cake is a cattle food. The 
oil is also the basis of most of the fragrant or scented oils—^medicated 
oils prepared with various vegetable drugs. 

In Baghdad, Rashi is the name given to a preparation of ground 
sesame seed after it has been soaked and roasted, which is used as an 
emollient, Rahishi (Ar.), Arwah-i-kunjad (Pers.). 

Sesbania aculeata Poir. (Leguminosae) J 

Sesbaniyah (Iraq); Saisaban (Egy.); Rasin (Hind.); Akar, 
Majandri (Bal.); Jayanti (Beng.); Sesbania seeds. 

Field 47 (Iraq). 

(The plant has been introduced into Iraq and planted for wind¬ 
breaks. The seeds are sold in bazaars throughout India and Iran. 
They are dull gra 3 dsh brown, oblong, 2 by 4 mm., smooth, hard, and 
bitter to the taste. The Hindus have a superstition that sight of the 
seeds will remove the pain of scorpion stings. They are used medi¬ 
cinally on accoimt of their astringent properties. The seeds are beaten 
into a paste which is applied locally to cure erupti ons.""/ 

Sisymbrium Sophia L. (Cruciferae) 


Khakshir, Khakshir-i-shlrin (Teh.); Towdri, Khub-kalan, Khaksi 
(Hind.); the seeds. 

Ait.; Schl.; Boiss. 1: 216; Ph. Ind. 1:118,121. 

Field 4 (Isf.), 50; W.H.M.M. 150712. 

These seeds resemble in size, shape, and color the drug Tukhm- 
i-khakshir talkh, the bitter Khakshir (Erysimum sp.), except that 
they are dull and not shiny. There are several kinds of cruciferous 
seeds known as “Towdri”: pale, light brown, red, and black. The 
seed of Lepidium Iberis L., the Kasis of Iran, is one of them, and 
the seeds of MattMola incana R. Br., from the Punjab and Sind, is 
another. The seeds are small, yellowish brown, 1 mm. in length, and 
become coated with transparent mucilage when placed in wat^-. 
The drug is considered aphrodisiac, “fattening the body and purify- 
ihg the blood.” 



172 Field Museum of Natural History—Botany, Vol. IX 

—Taken with a little sugar and cold water it is a remedy for 
nausea, or is given in hot water for stomach pains; it is said to be 
harmless, even for children (H.P.). 

Smilax China L., and S. glabra Roxb. (Liliaceae) _ 

Chub Chini (Ind. bazaars); Tu fu ling (Chin.); Raiz de China 
(Port.); Tuber Chinae; China root, Chinese sarsaparilla, 

SchL; Laufer 556; Colloquios; Ph. Ind. 3: 500. 

■W.H.M.M. 150773; K.B. 338. 

Clhi s root was once a famous remedy for the treatment of Morbus 
americanus (syphilis), and was first introduced into Europe by the 
returning sailors of Columbus, and into India by the sailors of Vasco 
da Gama. It is mentioned by Indian writers of the 16th century. 
Garcia da Orta traced the source of the drug to China and records a 
cure made in 1535. It was soon afterward introduced into Iran 
by the Portuguese. Saponin was found in the root by Robert in 
1911, but its therapeutical action is not considered very marked. 

Solanum nigrum L. (Solanaceae) / 

Taj-i-rizi (Teh.); Inab-ath-thalab, “fox’s grapes”; Inab-ed-dib 
(Ar.); Karezgi (Bal.); black nightshade, wonderberry. 

Aehundow; Boiss. 4: 284; Ph. Ind. 2: 550; I.H.B. 

Field 130A, 414; W.H.M.M. 150722; K.B. 339. 

lus species of Solanum is a common weed in Iran, where the 
leaviK are eaten as spinach, and the small, black fruits with yellow 
seeds are medicinal. The berries are eaten by the country people 
(G.). The Bote women employ the fruit as a cosmetic; they stick 
the fresh seeds on their cheeks to remove freckles and improve the 
complexion. 

—^Mixed with violet flowers, Nymphaea alba L., jujube, sebestan, 
and sugar, the fruits of S. nigrum are prepared like tea to soften the 
feces before giving a purgative, especially in typhoid fever (H.F.). 

The fruits of bittersweet (5. Dulcamara L.), tmder the name of 
Sag-anjar, “dog’s grapes,” are among the drugs exported to India. 
They are considered laxative and are employed in chronic enlarge¬ 
ment of the liva:. 
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Solanum xanthocarpum Schrad. & Wendl. and S. Melongena L. 

(Solanaceae) 

Tukhm-i-badanjan (Teh.); seeds of the wild eggplant. 

JReld 261. 

[These plants occur throughout India. The stem and leaves are 
armed with strong prickles; the flowers are in racemes; and the berries 
are spherical, smooth, and marked with variegated, green and 
yellow stripes. The seeds are reniform, 2 mm. in diameter, com¬ 
pressed, and light brown in color. They are expectorant in asthma 
and catarrh. 


Sorghum vulgare Pers. and Andropogon Sorghum Brot. (Gram- 
ineae^ 

Dhurah, Idhrah baidha (Ar.); Dari, Gowar (Hind.); Baryadh 
dari (Turk.); Zuratspi (Kurd.); great millet. 

Field 111 (Iraq). 

(_Giant millet is cultivated extensively as an irrigated summer 
cereal crop in the riverain areas between Basra and Mosul. During 
the past few years there has been an annual export of grain from Iraq 
amounting to between 30,000 and 50,000 tons. The grain is well 
liked by the people as a food (G.). 


Spinacia oleracea L. (Chenopodiaceae)"^ 


Tukhm-i-ispanaj (Teh.); Ispinakh (Iraq); Sag Palak (Hind.); 
spinach seeds. 

Field 45; W.H.M.M. 150912. 


LSpinach is cultivated in kitchen gardens in Iraq and Iran for its 
large, fleshy leaves which are eaten as a vegetable. It is sometimes 
confused with spinach beet (fieta vulgaris var.), which is much used 
as a substitute for spinach. The fruits are in green clusters, tri¬ 
angular, each angle terminating in two or more spines, the surface 
rugose and wrinkled. The fruits contain mucilage and alkaline 
nitrates, and are demulcent and diuretic, employed for fever and 
inflammation of the bowels. 


The seeds of Chenopodium eapitatum Aschers. are also sold 
under the above vernacular names.J^ 
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Stachys germanica L. (Labiatae) 

Tuklejah(?) (Ham.); the flowers, 

K.B. 339. 

This woolly plant and its varieties are found in the Caucasus 
and in Europe. The drug consists chiefly of the sub-oblique, five¬ 
toothed calyces covered with tomentmn, having the remains of 
flowers and stalks. It is given to relieve stomach disorders. 

Stachys lavandulaefolia Vahl (Labiatae) 

Marzanjush (Tab.); Mardan gusht, “men’s ears”; Sansaq 
(Ar.); the leaves. 

Achundow; Ait.; Ph. Ind. 3; Gilliat-Smith and Turrill, Kew Bull. 
1930, 459. 

W.H.M.M. 160833; K.B. 339. 

This species of Stachys with purple flowers is found in Asia 
Minor, the Caucasus, Kurdistan, and Iran, and is one of the sources 
of an ancient Persian drug. Marjanjush is referred by Achimdow to 
Origanum Majorana L. We can confirm Dymock in identifying it 
with Zataria mvUiflora Boiss. (q.v.), a plant which in India merits 
the appropriate indigenous name of Zatar. Gilliat-Smith remarks 
that the inflorescence is sold in the bazaars of Tabriz, and is made 
into an infusion for relieving spasms and stomach disorders. 

Ignatii Berg. (Loganiaceae) J 

JUU 

Paptiyal (Teh.); Papita (Ar., Hind., Bom.); Ignatia Amara; 
St. Ignatius’ bean. 

W.H.M.M. 150864. 

[^ese seeds from the Philippine Islands are in general use in drug 
shops in the East. They are ovoid, triangular or bluntly angular, 
and about an inch in length; the homy albumen is intensely bitter 
and contains the alkaloids strychnine and brucine. In native 
practice preparations of the se^ are used in plague and other 
infectious di^ases and in intercostal neuralgia, 

Strychnos Nux Vomica L. (Loganiaceae) J 

Kuchutah (Tdu); Fuluz mahi (Pers.); Kuchila (Hind.); nux 
ycffliiea, see<fc-; 
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Ait.; Schl.; Ph. Ind. 2: 459; FI. Br. Ind. 4: 90. 

W.H.M.M. 150816; K.B. 339. 

vomica or Kuchula seeds are frequently referred to in 
ancient Persian works. In the “Makhzan el Adwiya” they are said to 
have been used from very early times for paralysis. Called Azaraki 
by Indian Mohammedans, they are given for debility. The seeds are 
imported from India, and are known throughout Iran as a poison. 
Aitchison says, “The seed of the nux vomica is imported freely into 
these parts (northeast of Iran) as a valuable tonic, but it is chiefly 
employed by the nomad tribes for poisoning wolves and dogs, these 
animals frequently proving destructive to their flocks.” 

Tagetes erecta L. (Compositae)^^'^ 

jT 

Gul-i-ja‘fari (Teh.); Ja'fari (Iraq); Gul gaindo (Bal.); Gul- 
jaferi (Hind.); Rojia (Port.); African marigold. 

Field 86. 

pBoth the African marigold and the French marigold (T. patula 
L.) are cultivated in flower gardens for them orange-yellow blossoms 
and scented foliage. They were probably introduced into India by 
the Portuguese. The flowers are often worn as garlands during 
religious festivals. Sold in the bazaars in India and Iran, the dried 
flower heads are said to purify the blood. 

Tamarindus indica L. (LeguminosaeX,^' 

yS ^ 

Tukhm-i-tamr (Teh.); Baz-i-tamar-hindi (Ar.); seeds of the 
tamarind. 

Meld 262. 

fThe seeds of the Indian tamarind tree are dark brown, shining, 
flattened, of an irregular outline, containing ivory-white cotyledons. 
Size is made from the seeds, and it appears that this preparation is 
used in Tehran as a plaster for boils (see “Tamarind Seed” by D. 
HoopOT, Agricultural Ledger, No. 2,1907). 

Tamarix gallica L. var. mannifera Ehrenb. 

Gaz-i-khunsar, Gaz-aJafi, Gaz-anjabin, “tamarisk honey” (Teh.); 
Gaz-i-diakar, “tamarisk sugar”; tamarisk manna. 


(Tamaricace ae) J 
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Ph. Pers.; Ait.; Boiss. 1: 778; Ph. Ind. 1:161. 

Meld 13; W.H.M.M. 150881; K.B. 340. 

I^tchison collected in the Badghis samples of manna from this 
variety of Tamarix, which the natives distinguished from the 
ordinary species, T. gaUica. The saccharine exudation of these 
plants is said to be collected only in southeastern Iran, in the dis¬ 
trict of Kerman, where small galls also are formed on the leaves. 
In other parts of Iran Gaz-anjabin is obtained from other species of 
tamarisk (see T. pentandra). Ehrenberg believes the sugar to be 
formed as a result of the punctures of Coccus mannipwrus. The 
sample from Tehran is a dried cake of confection wrapped in silver 
paper, probably a mixture of the manna with ordinary sugar. 


Tamarix pentandra Pall. (TamaricaceaeU 

Guezmazedj (Teh.); Guize khouncar, Hebbel asle (Schl.); manna. 

{j^arisk Manna, D. Hooper, Jour. As. Soc. Bengal, n.s. V, 
1909, 31-36; Boiss. 1: 773^ 

K.B. 340. 

f^ e various species of tamarisk are the commonest shrubs or 
sinair trees found from Quetta to Balamtghab, and from Herat to 
Meshed, up to 3,000 feet. At least six species are widely distributed 
in Baluchistan, and two of them, T. artieulata Vahl (Siah gaz) and 
T. pentandra (Shingir gaz), have been observed to 3 deld a sweet gum. 
The latter is known to give large quantities of this saccharine secre¬ 
tion in the Helmand. The samples are similar; they are sweet, 
sticky, transparent, quite soluble in water, and become hard and 
opaque when kept, owing to the crystallization of the saccharose. 


Taxus baccata L. (Taxaceae) ^ 


Zamab (Isf.); Barambi, Talispalaa (Hind.); Himalayan yew. 

Jield 430. 

r Zamab is an Arabic name for an odoriferous drug and plant 
quoted by old writers on Eastern materia medica. The drug has 
been referred to various trees of the pine and fir group, particularly 
the yew and Abies Webbiana Lindl. (Ph. Ind. 3: 375). The present 
drag appears to consist of the staminate inflorescence of the yew, but 
other recorded specimens are mixtures of the leaves, branches, and 
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bark of a conifer. The drug is regarded as antispasmodic and is 
given in asthmatic affections. 

Terminalia bellerica Roxb. (Combretaceae) _ 
aU, 

Balilah (Teh., Isf.); Balera (Hind.); Belleric myrobalans. 

Ph. Pers.; Schl.; Ph. Ind. 2: 5; FI. Br. Ind. 2: 446. 

Field 424; K.B. 340. 

jJThis is an Indian tree, and because of its medicinal properties it 
bears the Sanskrit synonym Anila-ghnaka or “wind killing.” The 
belleric myrobalans of commerce are the fruits of this tree, and are 
imported into Iran from India. Mohammedan physicians regard 
them as astringent and digestive, and use them for making a lotion 
for sore eyes.—Myrobalans, mixed with cardamoms, are given in 
pills to cure general debility (H.F.). 

Terminalia Chebula Retz. (Combretaceae) 

oLm.* aJlJLa 

Halilah-i-zard, Halilah-i-kabuli, Halilah-i-siyah (Teh., Isf.); 
Har, Hara (Hind.); Hirda (Bom.); Haritaki (Beng.); Chebulic 
myrobalans. 

Ph. Pers.; Schl.; FI. Br. Ind. 2: 447; Ph. Ind. 2:1. 

Field 19, 407, 417; W.H.M.M. 150777; K.B. 341. 

LM 3 n-obalans were known to the early Arabian and Greek writos, 
and several kinds were described. At the present time two varieties 
are found in every Eastern bazaar: (1) the young, unripe nuts which 
turn black on drying, Halilah-i-siyah or black m 3 n'obalans; and (2) 
the mature nuts, which are larger and yellowish in color, called 
Halilah-i-zard or Halilah-i-kabuli. The fiist kind is used chiefly in 
medicine, and many fanciful properties are attributed to it.—Pow¬ 
dered and made into pills it is used as a strong purgative and to 
relieve stomach pains (H.F.). 

The yellow myrobalans contain about 30 per cent of tannin and 
are employed as a tanning agent.]]]} 

Teucrium Folium L. (Labiatae) 

Maryam nukhudi, “peas of Mary” (Teh.); Ja'ad (Iraq); Meriam 
Nekhodi, according to Schlunmer, is the Tehran name for T. scor- 
dioides Schreb. The Merian gole of the “Terminologie” is referred to 
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Salvia officinalis L., but according to Gilliat-Smith, this plant, 
although cultivated in gardens in Tabriz, has no local name and is 
not used by the natives. 

Boiss. 4: 821; I.H.B.; Ph. Ind. 3; 125. 

Field 130; W.H.M.M. 150799; K.B. 341. 

This plant is the poley germander or polion of the Greeks. The 
drug consists of the small, woolly flowers, mixed with some stalks 
and leaves. It has the fragrance of th 3 mie, and is given as an infusion 
for internal disorders—^to relieve pains during pregnancy (H.F.). 
In Baluchistan T. Stocksianum Boiss. is called Kalpora, and is a 
remedy for fever. 


Thea sinensis L. (Theaceae) 

Cha’i sabz (Teh.); Cha (Hind.); green tea leaves. 

W.H.M.M. 150820. 

A sample of prepared green tea. Tea is imported in immense 
quantities, chiefly from southern Iran and India. Iranis are very 
fond of this beverage; prepared tea is sold in nearly every bazaar. 

According to Laufer (pp. 553-554) “in Mongol, Turkish, Persian, 
Indian, Portuguese, neo-Greek, and Russian we equally find the word 
6ai, based on North Chinese c‘a. The Tibetans retain the Chinese 
word in the ancient form jfa (dm).” 

Thymus Serpyllum L. var. Kotschyanus Boiss. (Labiatae)J 

Joshan ShhazI (Teh.); Zatar (Syr., Iraq); Seetere (Schl.); Djusha 
(Pers.); the herb. 

Ait.; Boiss. 4: 556; Post; Schl.; FL Br. Ind. 4: 649; Ph. Ind. 
3: 114, 


Field 75A; K.B. 341. 

fr^ is variety of thyme is a plant of Iran and Kurdistan. The 
leaves are rounded, euneate, ovate to lanceolate, with prominent 
n«rves below. The leaves are flagrant, and resemble those of Zataria 
rmtMflora Boiss., a plant which also has the name of Zatar. Post 
applies the name Zatar to all plants of the genus Thymus. Boissier, 
on the other hand, refers 2^tar to Origanum Maru L., Zatar farisi to 
T. capitaius L., and Zaeteran to T. decussatis Boiss. It would thus 
app^ that Zatar and Joshan ShlrazS are similar drugs, characterized 
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Tilia rubra DC. (Tiliaceae) 

Barg tiol (Teh.); floral leaves of the lime tree. 

W.H.M.M. 150713. 

The flowers of this Eastern lime or linden are not elsewhere 
referred to as medicinal, but are probably, like other plants of this 
genus, given for their mucilaginous and demulcent properties. The 
flowers of the European lime {Tilia europaea) are prescribed for 
catarrh and nervous complaints. 

Trachydium Lehmanni Benth. (Umbelliferae) 

Shagagi, Shekakul (Teh.); Chakha-khoul (Turk.); Chighaghole 
metri (Schl.); parsnip of the desert, root of wisdom. 

Schl.; Post 368; Boiss. 2: 891; Ait.; Ph. Ind. 2:136. 

W.H.M.M. 150869; K.B. 342. 

The roots of this and other umbelliferous plants are collected in 
Afghanistan and Iran and exported to India as a medicine. The root, 
the shape and size of a small carrot, is about 1 inch in diameter at 
the thicker end, tapering to a point. Internally it is white, starchy, 
friable, and sweetish to the taste. It is considered very valuable as 
a diet for improving the memory and increasing brain power. The 
name is applied to other stimulating roots eaten by women to increase 
their embonpoint. The roots of Caucalis, Pastinaea, Eryngium, and 
Eremodaucus are drugs of this class used as food for invalids. 


Trachylobium Hornenaanuianum Hayne (Leguminosae) 


Sandalus (Ind. bazaars); gum copal. 
W.H.M.M. 150742. 


This resin of African origin is too well known as an article of 
conamerce to require description. As a drug it is used in native 
practice as an astringent, anthelmintic, diuretic, and emmenagogue. 
Made into ointment it is applied to wounds to promote granulation. 


pMbiilus terrestris L. (Zygophyllaceae)'^ 


Khar-khasak (Teh.); Hasach (Iraq); Chota gokhru (Hind,); 
Tribolia (modon Gr.); small caltrops. 
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Achundow; FI. Br. Ind. 1: 423; Ph. Ind. 1: 248. 

Field 253; W.H.M.M. 150849; K.B. 342. 

.' This plant is found in the sandy deserts of northwestern India, 
wKere the fruits are collected for the market. As a drug it is men¬ 
tioned by Dioscorides and Pliny and in the Bower manuscript. The 
fruit, the size of a small bean, has five cells, each of which is wedge- 
shaped and armed with four strong prickles. The seeds are oily and 
enclosed in hard, stony cells. The fruits are diuretic and are said 
to act as a charm in bladder troubles. Dulm-ul-hasak and Rughan- 
i-char-i-chesak are names for an oil prepared from the fruits and 
applied to relieve rheumatism.—Small caltrops are given as an 
infusion for gonorrhea (H.P.). 

Trifolium alexandrinum L. (Leguminosae) , 

Barsim (Iraq); seeds of berseem or Eg 3 ^tian clover. 

Field 31, 51 (Iraq). 

{Jhis is a well-known fodder and green manure. Experiments 
have shown that it can be grown satisfactorily as a winter crop. 
The seeds are yellowish brown, smooth, oval, 2 mm. long. 

Trifolium repens L. (Leguminosae) / 

Tukhm-i-shabdar (Teh.); Shaftal (Punj., Bal.); Nafal, Nifil 
(Iraq); white clover seed. 

Field 29 (Iraq); W.H.M.M. 150902. 
f^ ver or trefoil grows in northern India, at an elevation sometimes 
of 10,000 feet in the Himalayas. The seeds are oval, brown or green, 
and are used for making cooling poultices for boils. 

Trigonella Foenum-graecum L. (Leguminosae) 

Tukhm-i-shambalflah (Teh., Ham.); Hulbah (Iraq); the seeds. 
Shambalilah (Teh.); Methi (Hind., Bom.); the herb, fenugreek. 
Ait; I.H.B.; Boiss. 2: 70; Post; Ph. Ind. 1: 402. 

Field 27, 71A, 213; 16 (Iraq); W.HM.M. 150749, 150795; 
K.B. 343. 

\^^ugre8k is cultivated universally in gardens as a potherb, and 
in Egypt and Afghanistan as a food and fodder crop. The leaves 
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are occasionally used for poultices and in curries. The seeds are 
mucilaginous and have been known since antiquity for their medicinal 
properties, which are stomachic and cordial.—^As an infusion they 
are given for menorrhagia (H.F.). 

Triticum vulgare Vill. (Gramineae) 

Gandum-i-safid, Gandum-abi (Teh.); Kanim (Kurd.); Gehun 
(Hind.); Godumai (Tam.); wheat grains. 

Nishastah (Teh.); wheat starch. 

Field 160, 273 ; 9, 26, 27, 35, 40, 42, 49, 56 (Iraq); 57A, 58A, 
59A, 60A, 61A, 62A. 

^)^eat is one of the principal winter crops grown in cultivated 
areas throughout the country. Herodotus (III, 22) mentions only 
wheat as the staple food of the Persians at the time of Cambyses. 
Modern Irani primitive physicians use wheat starch as a dusting 
powder to allay the pain of burns and inflammation. 

Guest (p. 102) records the following information; “Triticum 
(Gramineae). Wheat. Hintah, Bughdai (Turk.), Ganim (Kurd.). 
One of the two principal winter crops grown extensively in the culti¬ 
vated areas throughout the country; the other is barley. There 
are several indigenous spp. and many hundreds of local varieties. 
Wheat is grown on irrigation in the riverain areas of Lower Iraq 
and, more extensively, on rain in the ‘daim’ areas of the upper 
plains; i,t is also grown in the valleys of Kurdistan (up to alt. about 
2,000 m.). There is in normal years a considerable export of grain 
from Iraq, denoting a surplus above the requirements of the inhabi¬ 
tants. Formerly, the grain had a bad name in the trade owing to the 
dirt and other impurities which it contained; it was classed as 
‘Persian’ and fetched a poor price in the world markets. Of recent 
years a great improvement has taken place in the cleanliness and 
quality of the grain exported from this country and it is confidently 
hoped to establish a name for Iraqi wheat. To this end legislation 
has recently been introduced to encourage the propagation of 
‘Ajibah wheat (one of the Punjab wheats), which was issued by the 
Department of Agriculture a few years ago after trials had proved 
it to be superior to any other local or imported variety. 

“Bread Wheat, T. mlgare Vili. Almost the only kind of wheat 
grown on irrigation in the riverain areas of Lower Iraq. In certain 
years it suffers badly from rust disease which takes a heavy toll of 
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the crop. This is one of the reasons for the growing popularity of the 
newly-introduced 'Ajibah, a variety highly resistant to rust. A 
certain amount of bread wheat is also grown on rain in the ‘daim’ 
areas of the north, where it is known as Hintah Qandahari (N.). 

“Macaroni Wheat, T. durum Desf. Hintah Khushnah. Much 
the greater portion of the ‘daim' wheat in the north is of this type. 
It gives a higher yield, has greater resistance to drought and is more 
imm une to rust than the local bread wheats. The grain of this type 
of wheat is harder and larger than the grain of bread wheat; but 
the bread made from it is of a poor quality. It is largely eaten in the 
form of Burghul (Kurd.), a kind of local porridge. 

“Khorasan Wheat, T. orientale, and Polish Wheat, T. poloni- 
cum. Both these spp. have long hard grains known as Sinn-aj- 
jamal or Sinn-al-fil. Sometimes cultivated in the north. 

“Dwarf Wheat, T. compaetum L. Hintah walwal. One or two 
wild spp. of Tritimm and of the grass, Aegilops (now generally 
includ^ as a subsp. of this genus), are known to occur in Iraq. Of 
these the following may be mentioned: 

“T. dieoccoides Koem. A specimen has been received from Jebel 
Sinjar, where it is said to grow on the hillside.” 

In the collections of the Rustam Agricultural Experimental Farm 
at Hlnddi near Baghdad, Iraq, tJie following varieties of wheat are 
represented: 

(а) T. vulgare durum Ubicum. Black wheat. Rustam No. 41. 
Field 15A. Origin Euphrates, Iraq. 

(б) T. wZgare erythoknea. Punjab B8. Rustam No. 43. Field 
18A. Origin Punjab, India. 

(c) T. vulgare aMdum. linga No. 3. Rustam No. 141. Field 
17A. Origin Australia. 

(d) T. vulgare Uucospermum. U.S.A. Rustam No. 207. Field 
16A. Origin Pusa, India. 

(e) T. ntlgare turcmm. AJibak. Punjab No. 8A. Rustam 
No. 210. Field 19A. Origin Punjab, India. 

(/) T. vulgare cdMdum. Clarendon wheat K. Rustam No. 602. 
Field 14A. Origin Australia. 

During excavations at Kish and Jemdet Nasr in Iraq by the Field 
Museum-Oxford University Joint Expedition, sample of wheat and 
^ley were found in pott«y vesels bdon^ng to the period approxi- 
matdy three thori^d yrars before the Christian era. These grains. 
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preserved through being burnt, are difficult to identify with regard 
to their species. A sununary of this discussion has been published by 
Henry Field, “Ancient Wheat and Barley from Kish, Mesopotamia,” 
Amer. Anthr., 34, No. 2, pp. 303-309. For further information on 
this subject the reader is referred to various publications by Nikolai 
Vavilov, Institute of Plant Industry, Leningrad, U.S.S.R.^ 

Tulipa montana Lindl. (Liliaceae) 

Fraiyonah (Iraq); Lala (Afg.); Govarikh, Wodak (Bal.); bulbs. 
Field 54. , 

The bulbs of this tulip of Iran, Baluchistan, and Afghanistan 
have brown, coppery skins. They are sold in the Mosul market as 
food (G.). The bulbs are eaten also in Baluchistan, where the 
leaves are a fodder for goats. 

^Uncaria Gambier Roxb. (Rubiaceae) / 

Kat-i-gulabi (Teh.); Chinai-katha (Bom.); extract, pale catechu. 
Field 208. 

i Thi s is a specimen of the pale catechu of commerce obtained from 
Singapore. In the form of cubes, 1 inch across, it is prepared from 
the leaves and stalks of the plant grown in the Malay States. It is 
very astringent, as it contains both catechin and tannin. In Tehran 
it is prescribed for coughs. 

Veratrum album L. (Liliaceae)') 
jj-cT 

Kundush (Ham., Teh.); Kondochi (Schl.); hellebore root. 

Boiss. 5:171. 

Held 221; K.B. 343. 

iJKbite hellebore is a plant of Emope, Central Asia, and Japan. 
The root is mentioned as a drug in the herbals of Hippocrates and 
Galen. The rhizome is dark brown, cylindrical or slightly tapering, 
2.5 cm. in diameter, with numerous scars of broken rootlets, whitish 
within. It contains a poisonous alkaloid, jervine. The root is one 
of the Irani poisons, and is used only externally, as a paste for head¬ 
ache and facial neuralgia.—It is also applied as a relief from nasal 
catarrh (H.F.), 
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Verbascum Thapsus L. (Scrophulariaceae). 

Mazarsoin (Teh.); Mahi zahraj, Bon tamaku (Ar.); Gidar tamaku 
(Hind.); great mullein. 

W.H.M.M. 150758. 

IThis mullein grows from the temperate Himalayas westward to 
Britain. The drug consists of broken stalks and thick, hairy leaves. 
The narcotic action of mullein on fish appears to be well known to 
the Arabs and Iranis, the meaning of Mahi zahraj being “fish poison.” 
Mohammedan physicians prescribe it in gout and rheumatism in 
combination with aperients. Throughout Europe mullein has long 
had a reputation in the pulmonary diseases of cattle, on which 
account it bears the name of cow’s lungwort. 


Vetiveria zizanioides Stapf (Andropogon muricatus Retz) 
(Gramineae) ^7 

Lx« 


V- 


Barmakiya, Bikh-i-wala (Pers.); Khas IChas (Hind.); Izkhir-i- 
jami (Ar.); Vetiver (Tam.); root of cuscus grass. 

Field 5 (Isf.). 

\The use of these fragrant, wiry roots for medicinal purposes and 
in perfumery has been common in India for a long time. The roots 
emit a pleasant odor when moist, and for this reason they are woven 
into screens and mats (tatties) which hang over doors and windows 
to cool and perfume the atmosphere during the hot season. A paste 
of the root is applied to the sMn to relieve oppressive heat of the 
body, and a cooling aromatic bath is prepared by adding some broken 
root to the water. The root yields a fragrant essential oil which 
commands a high price as a perfume (Otto Stapf, Kew Bulletin, 
1906, 347-349). 

Vicia Faba L. 


(L^uminosae)^ 


Baghala (Iraq); BanMent (Bal.); Bakla (Hind.); Baqilla, Baqlah 
(Turk.); Pa^ah (Kurd.); broad or horse bean. 

Field 4, 56, 69 (Iraq). 

legume is a native of Iran and is now univa^ly cultivated. 
Tte beans are a well-known vegetable and an excellent horse food. 
The shoots are said to be efficacious in rousing a drunkard from 
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stupor. The seeds are oblong, 24 by 18 mm. Those of the small 
variety are oblong, 8 by 5 mm., brown in color, with a white hilum. 
These seeds are exported from Egypt in large quantities for feeding 
horses. 

Vigna Catjang Walp. (Leguminosae) 

Lubia (Iraq); Mak (Bal.); Chowli (Hind.); Barbati (Beng.); 
cow pea. 

Field 58, 93A; 50, 64 (Iraq). 

fThe cow pea is cultivated as an irrigated summer crop and much 
gro^ on mud flats along the receding rivers in summer and autumn. 
The green pods are cooked and eaten as a vegetable and the seeds are 
eaten as a pulse. The seeds are recognized by their oblong shape, 
10 by 7 mm., and white color with a brown or black spot or hilum 
on one side. The black-eyed variety is known in Italy under the 
name of Faggiuola del occhio)! 


Viola sp. (Violaceae) 

Gul-i-banafshah (Teh.); flowers of violet. 

Abu Mansur; Ph. Pers.; Ait.; Boiss. 1: 450; Post 118; Ph. Ind. 
1:141. 

Field 8, 76; W.H.M.M. 150710; K.B. 343. 

Violet flowers are regarded in Iran and the Punjab as a valuable 
medicine. The sweet violet (V. odorata) is stated to be the origin of 
the commercial article, but as the flowers are frequently broken and 
mixed with leaves and stalks, it is not possible to determine the 
species. The drug is astringent, demulcent, and diaphoretic, and 
mixed with lime juice and sugar, is administered as an infusion for 
fever and headache. 


—Mixed with Eehium amoenum Fisch. & Mey., Nymphaea alba 
L., Cordia myxa L., Zizyphus vulgaris L., as well as lime juice and 
sugar, Viola sp. is given in an infusion for headache, fevers (not 
malarial), and to soften feces before purgation (H.F.). 

—-V 

Vitis vinifera L. fVitaceae V ' 


I * 1 ^ 


Grapes: Tnab (Iraq); Angur, Drakh (Hind.). 

Raisins: Kishmish, Munakha (Pers.); fruit of the vine. 
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Field 63, Kishirdsh-askari; 266, Kishmish-i-sabzah; 267, Kish- 
misW-dugh; 99A, lOOA, lOlA, 102A, 103A, Pasteek. 

j Grapes, in Sanskrit, Draksha, are noted by Susmta and Charaka; 
in the dried state they were used in medicine on account of their 
demulcent, laxative, and cooling properties. The raisins found in 
India are the sultanas from Kabul and Iran, some of which are very 
large and pale greenish yellow in color, called Angul Drakh; the 
black bloom raisins, Kala Drakh, from the same countries, are 
used for medicinal purposes; and an inferior kind called Mun- 
akha is like the pudding raisins sold in England. Pasteek of 
Baghdad is a confection of raisins and nuts made in Diarbekir and 
Kurdistan. Soo’jueh is another confection of raisins and almonds 
made in Kurdistan and eaten in winter in place of fresh fruit. 

Withania somnlfera Dunal (Solanaceae)J3 

Buzidan (Teh., Ham.); Asgandh (Hind., Guz.); Sekran (Syr.); 
Hajarat el dib, “wolf's tree" (Ar.); the root. 

Boiss. 4: 287; FI. Br. Ind. 4: 239; I.H.B.; Post; Ph. Ind. 2: 566; 
Kew and Pharm. Soc. Museums. 

W.H.M.M. 150806; K.B. 343-344. 

|Tbis is an unarmed shrub with ovate, woolly leaves, inhabiting 
the south of Europe, Syria, Arabia, India, and Africa. The roots 
are long, tapering, light brown, with knotty crowns, plump, smooth, 
white internally, with a short, starchy fracture. The taste is muci¬ 
laginous and slightly bitter. Prom observations on the nature of this 
plant and the specific names somnifera and hypnotica given to it by 
botanists, it might be expected to be harmful to human beings. In 
Hamadan the root is consido-ed a poison and in parts of Arabia 
animals refuse to graze on the plant. In Baluchistan, however, it is 
said to be a vegetable and fodder for goats. Duthie says the shrub 
is alteative and the root is given to horses. F. B. Power and A. H. 
Salway (Free. Chem. Soc., London, 1911) found evidence of an alka¬ 
loid and other crystalline principles in the root; but it contained no 

to confirm the 

Zantho^lum Rhetsa DC. (Rutaeeae) 

Dahan-bastah, Dahan bast^-b§z (Tdi.); Fagara Avieennae. 


mydriatic alkaloid, and physiological tests failed 
sedative and hypnotic properties attributed to it.^ 
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Field 172; W.H.M.M. 150760. 

The fruits of this tree are oval or nearly spherical, of a bright 
reddish brown color, finely wrinkled, opening when ripe, disclosing 
a black, shining seed. The Iranis call it Kababah-i-dahan kushadeh, 
“open-mouthed cubebs,” on account of the gaping appearance of 
the carpels. The taste is at first pleasant like lemon, but afterward 
pungent, producing much the effect of pyrethrum on the palate. 
The fruits contain a volatile oil and resins, and are used as a tonic in 
fever, dyspepsia, and cholera.—They are also given for cystitis in 
gonorrhea (H.F.). 

Zataria multiflora Boiss. (Labiatae)_^; 



Ab-i-sham, Afsin, Marzanpish, Zatar (Teh.); Sa’atar (Ind. 
bazaars); Izgun, Isghand (Bal.); the herb. 

Boiss. 4: 561; Post; I.H.B.; Ph. Ind. 3:114. 

Field 173,182; W.H.M.M. 150708, 150833; K.B. 344. 

LThis small plant is found in the hills of Muscat in Oman, Iran, 
and Baluchistan. The species is allied to Z. bracteata, which some¬ 
times bears the same vernacular names. Marzanpish, the name it 
has in Tehran bazaars, is also applied to another fragrant labiate 
(see Stachys lava/ndvlaefolia). The small, thick, orbicular, and 
glandular-dotted leaves have the odor of thymol, and are credited 
with the carminative properties of thyme and mint.—^They are given 
as an infusion for premature labor pains and rupture (H.F.). 

Zizyphora tenuiof L. (Labiata e) / 

Kakuti (Teh.); ICahkuti (Bal.); Mishk-i-taramashia (Ind, 
bazaars); the herb. 

Boiss. 4:587; Ait; I.H.B.; Ph. Ind. 3:116. 

W.H.M.M. 150865; K.B. 344. 

L Th is is a small labiate with spiked Aowcts found in Iran, Balu¬ 
chistan, and Afghanistan. Aitchison says it is much used in medicine 
owing to its strong aroma of peppermint and thyme. In Baluchistan 
the plant is taken to allay fever, and the seeds, powdered and mixed 
with buttermilk, are used in cases of dysentery. In Tehran the herb 
is employed bs a cordial and stomachic. 
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Zizyphus vulgaris L. (Rhamnaceae) 

‘Unnab, Barg-i-unnab (Teh.); ‘Unnab (Iraq); Ber (Hind.); 
jujube, fruits and leaves. 

Achundow; Boiss. 2:12; Ph. Ind. 1: 350; Post. 

Fi^eld 12; 79A; W.H.M.M. 150801; K.B. 344. 

^ jjie indigenous form of the jujube is a shrub, rarely a tree, in the 
hills from the Badghis eastward to Kashmir. It is cultivated in all 
orchards for its fruit, which is eaten by the natives, especially on 
journeys; this, Aitchison thinks, may account for the spread of the 
tree throughout Asia along caravan routes. The fruits, which are 
sweet and wholesome, are the ori^n of the confection called jujube. 
They are imported into India, and are used as a demulcent and 
medicinally from the Persian Gulf to China, where they exist in 
many varieties and constitute one of the important fruits of the 
country. The leaves of the jujube tree are eaten with catechu as an 
astringeirt, and are made into a poultice to promote the suppuration 
of boils. 1 



DRUGS OF MINERAL ORIGIN 

Alum 

aAx J 

Zaj-u-safid (Teh.); Sheb (Bagh., Iraq); Spati-kari (Sans.); 
Zamchi (Turk.); Phitkari, Phataki (Hind.). 

Field 250; 126A. 

Crystals of alum sulphate, with a styptic, sweetish taste. Alum 
is used to stop bleeding, to settle turbid water, and in the native 
tanning industry.—It is also a whitening agent and used as an 
astringent (H.F.). It is obtained in commercial quantities from 
Aksu and Kuchar in eastern Turkestan. 

Antimonium sulphate 

Kuhl or Surmah (Pers.); Arjan, Surma-ka-pathar (Hind.); black 
sulphide of antimony, Kermes mineral, kohl. 

Field 10 (Isf.), 40A. 

Kohl or powdered black antimony is used throughout the East 
for blackening the eyelids. Introduced originally by the native 
doctors, hakims, as a remedy for eye diseases, it is now used by 
women as a cosmetic to improve their appearance. Lampblack is 
sometimes sold to take the place of the mineral compound .—A 
detailed sununary of the use of kohl in southwestern Asia will form 
part of a forthcoming publication (H.F.). 

Armenian earth 

Gil-i-armani (Pers., Hind.); Hair-el-armeni (Ar.); Armenian 
bole or earth, ocher. 

Field 196, 235; 139A. 

Armenian clay consists of oxide of iron mixed with carbonate of 
lime. Clay of bright red contains a small amount of lime, but lighter- 
colored clays effervesce strongly with acids and contain less oxide of 
iron. Armenian bole, either by itself or mixed with red sandalwood 
and spices, is painted on the face and body to relieve sMn affections, 
boils, and sores. It is one of the earths eaten by pregnant women. 
In Afghanistan this habit is so frequent that the term “Gil-khwar” 
is applied to clay or chalk eaters (see Laufer, Berthold, “Geophagy,” 
Field Mus. Nat. Hist., Anthro. Series, 18, No. 2,1930). 
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Arsenic trisulphide 

Zamikh, Zarnickh-i-dandan (Teh.); Zamikh-zard (Isf.); Hartal 
(Hind.); Haritala (Sans.); yellow sulphide of arsenic, orpiment. 

Field 230; W.H.M.M. 150825. 

Orpiment is obtained from the Hayana Mountains, Iran, and 
from China. It occurs in massive or lamellar, golden yellow crystal¬ 
line pieces, sometimes mixed with gray or black metallic portions. 
It is used as an alterative and nervine tonic.—Mixed with lime it is 
employed as a depilatory (H.F.). 

Calcium sulphate 
(jli. l5 

Gach-i-kashan (Teh.); Guetcha (Schl.); Gil-i-dschar (Achundow, 
Ph. Pers.); Sanjirahut (Sans.); Sufid pathar (Hind.); gsrpsum. 

Field 215; W.H.M.M. 150893. 

Gypsum is a white crystalline mineral, transparent, and slightly 
soluble in water. Some bazaar specimens are mixed with mineral 
impurities. 

Plaster of Paris is powdered g 3 rpsum deprived of its water of 
crystallization by heat.—^To stop epistaxis it is dissolved in water 
and rubbed on the forehead (H.F.). 

Copper oxide 

Lasurkh (Teh., Isf.); copper oxide, oxidized copper. 

Field 151, 427; W.H.M.M. 150822. 

Copper oxide is heavy, gray or black metal with crystalline 
fracture. It is said to be prepared ‘Tsy placing the metal in a mouse’s 
stomach and burning,” and the resulting compound is used directly 
for ophthalmia. “It is an adhesive application for the eyete to relieve 
swelling.” Lasurkh is also regarded as a form of kohl, or preparation 
of antimony, which ladies apply to their eyelids and brows, not only 
to give them a b^utiful black but to smooth away excrescences. 

Edible clay 
. Field 228, 251. 
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Gil-i-sarshur (Teh., Afg.) is the name given by Aitchison to the 
edible clay of Afghanistan. The term is applied to a clay of general 
domestic utility. In Iran it is the name of an earth used by women 
for cleansing the hair.—The two samples from Tehran were stated 
to be used as “hair cosmetic” and “complexion cosmetic” (H.F.). 

Lead carbonate 

Safid ab-i-shaikh (Teh.); Isfedaj (Ar.); Sufeda (Hind.); carbonate 
of lead, white lead, painters’ whitening. 

Field 166. 

A soft, white, heavy powder, this is used in making ointment of 
lead carbonate, which acts as a local sedative and astringent. 

Lead oxide 

JjA 

Murda sang-i-nugra'i, Murda sang-i-tila’i, Murda sang, “death 
stone” (Teh.); Sindur (Bom.); litharge. 

W.H.M.M. 150704, 150772. 

The specimens have a similar appearance; they consist of pieces 
of fused metal with a grasdsh brown or pinkish exterior. They are 
probably samples of the unfinished product of the action of heated 
air on melted lead, and not proper litharge. 

Potassium nitrate 

Shurah-i-qalam (Teh.); Shorah (Hind.); niter, saltpeter. 

Field 231; W.H.M.M. 150854. 

Obtained on a large scale from the saltpeter earth of the Punjab 
and Bihar, crude saltpeter occurs in small, dirty crystals, mixed with 
much common salt. Shurah-i-qalam is pure saltpeter in white, 
crystalline, pen-shaped prisms (qalam=pen).—Niter or saltpeter is 
prescribed for diflac^t urination and for gonorrhea (H.F.). 

Russian clay 

jS" 

Gil-i-daghistan (Isf., Teh.). 

Field 9 (Isf.), 227. 

This is a grayish white clay, a compound of silica and alumina, 
in heavy lumps, soapy to the touch and adhesive to the tongue. 
The clay is brought from Dagh^tan in the northeastern part of the 
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Caucasus, and is used with other medicaments and applied to 
infected parts of the body. It is also taken internally as a tonic 
in pregnancy, or, as Schlimmer remarks, to satisfy the “app^tit 
des femmes enceintes.” 

Shaf-i-mamita (Teh.) 

W.H.M.M. 150726. 

These are small rolls of a mineral preparation about 2.5 to 3.5 
cm. in length, pointed at one end. They consist of chalk, which dis¬ 
solves in acid, and a quantity of red clay left insoluble. From the 
name Shaf, meaning suppository or clyster, they are probably used 
for this purpose. 

Slgillated earth 

jT 

Gil-i-makhdum (Teh.); Tukhm-makhtum (Punj.). 

Field 246; 86 (Iraq). 

These are two forms of sigillated earth, sealed clay or Lemnian 
^th. The sample from Tehran is a rounded cake of light reddish 
clay with white specks, 2 cm. in diameter and 1.5 cm. thick; on the 
upper portion there is a depression in the center made by a stamp. 
The clay is smooth to the touch and contains no carbonate of lime. 
For use in medicine it is moistened with water and applied to purulent 
wounds. 

The samples from Iraq are circular lumps of white clay of a 
larger size, 3.2 cm. in diameter and 1.2 cm. thick. Each is marked 
above by three thumb impressions, with checkered lines below. 
The powdered clay is used as a desiccant for dusting abraded surfaces. 

The literature on the Sacred Sealed Earth of Lemnos is very 
extensive. The earth is described by Dioscorides (A.D. 40) and 
Galen (a.d. 131-201), and was used in Europe until the 17th century. 
An interesting aecoimt is given in Pomet's “Histoire des Bruges” 
(1694), and perhaps the most recent review of the subject is “Terra 
Sigillata: a Famous Medicament of Ancient Times,” by C. J. S. 
Thompson (1914). Laufer (“Geophagy,” pp. 164-166) gives an 
account of terra sigillata from Lemnos (cf. Armenian earth). 

Other inedicinal clays represented in the Meld collection are: 
Gil4-barz (2^), a cosmetic used to coimteract excessive perspiration; 
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Gil-i-gazwin (247), a clay eaten by pregnant women; and Gil-i- 
batuni (258), a siliceous powder used by painters. 

The following is a list from other sources of edible and medicinal 
clays met with in Iran and India. 

GiUi-gvbrasi. Cyprus clay. 

Gil-i-igritus. Cretan earth. 

Gil-i-lchurasani. Edible chalk. 

Gil-i-misri or Karkooti. Egyptian earth or Nile mud taken 
from bed of river. 

Gil-i-shamm. Samian earth (according to Dioscorides the Greeks 
used the earth of Samos as a means of stopping the vomiting 
of blood—^Laufer, “Geophagy,” p. 109). 

Gilri-zard. Yellow clay from Istanbul. 

Chunniah (from China, lime). A soap-like, earthy substance 
obtained from lakes near Halla, eaten by women of Sind. 

The subject of eating clays is of ethnological as well as medicinal 
interest. An attempt to deal with the subject from these points of 
view will be found in a paper on “Earth-eating and the Earth-eating 
Habit in India,” by D. Hooper and H. H. Mann {Mem. Asiatic 
Soc. Bengal, Calcutta, 1906, pp. 240-270). 

Sodium carbonate (crude) 

A.} 

Namak, Qalyab (Teh.); washing soda. 

W.H.M.M. 150843. 

This is a white, alkaline salt, either thrown up as an efflorescent 
deposit on the soil (Sajji mati), or prepared from the ashes of marine 
plants. It consists of sodium carbonate, containing much chloride 
and sulphate of sodium, and insoluble matter. 

Sulphur 

j j jT ^ 

Gugird-i-zard, Gugird-i-akhmar (Teh.); Gogut (Yark.); Gandhak 
(Hind.). 

Field 218, 241; W.H.M.M. 150731. 

Yellow sulphur in powder and crystalline masses is said to come 
from the Mount Demavend district in Iran.—Sulphur ointment is 
used for skin complaints and for ^condary syphilis (H.P.). 



DRUGS OF ANIMAL ORIGIN 


Nummulites sp. (Foraminifera) 

‘Adasu ‘1-mulk, Shahdanej-i-‘adasi (Teh.); Sang-i-shadnaj (Afg.); 
Shudnuj udsee (Ar.); Satanj, Samgh nadh (Punj.). 

Field 158; W.H.M.M. 150852. 

Th^e are small, lens-shaped or button-shaped fossils, varying 
from 4 to 12 mm. in diameter. The name Adas refers to the seeds 
of the lentil. Lews esadenta, which the smaller stones resemble. 
They consist principally of calcium carbonate and act as an antacid. 
According to Honigberger the hakims administer the powdered fossils 
for eye diseases and for ulcers. On the authority of the “Doctrine 
of Signatures” these and other fossils were administered in former 
days on account of their resemblance to the products of disease.— 
Powdered with Punica Granatum L. and Sumaqh-i-shah, they are 
applied to painful gums (H.F.). 

Corallium rubrum Lam. (Anthozoa) 

Jdii. 

Shakhah-i-marjan (Teh.); Sang-i-marjan (Hind.); Bussud (Ar.); 
Prabala (Sans.); red or gem coral. 

Field 169; W.H.M.M. 150879. 

Coral is obtained from the Red Sea, Persian Gulf, and Arabian 
co^t. It is formed by coral polyps, which have the power of taking 
up lime from sea water and building this into a skeleton. Coral, 
therefore, consists principally of calcium carbonate. Both the red 
coral and the organ-pipe coral (Tuhipora) are used in medicine; they 
are reduced to powder and given as a tonic, and to check vomiting 
and acidity resulting from dyspepsia and biliousness. 

Cidaris (Echinoidea) 

Hajaru'l- 3 rahud, Sang-i-yahuda (Pots.); Pathar-ka-ber (Hind.); 
Dugrebore (Bom.); Lapis jadaicus (Ph. Pers.); Jews’ stone. 
W.H.M.M. 150886. 

This fossil eehindd consists of the petrified spines of a sea urchin, 
foimd in the Jurassic deposits of the Salt Ranges Punjab. Extrava¬ 
gant ideas prevail as to the ori;^ of these fossils, which some suppose 
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to be petrified fruits; the name they bear in Delhi, Pathar-ka-ber, 
signifies the fruits or stones of the jujube tree. The stones are oval, 
pointed at both ends, 3.5 cm. long and 2 cm. in diameter. They 
contain 95 per cent of calcium carbonate. These stones are sold all 
over northern India, Iran, Syria, and Palestine. They are said to be 
useful for healing wounds, and, internally, for flatulence and diarrhea. 

Gypraea moneta L. (Gastropoda) 

Sadaf, Wuda (Ar.); IChar mahra (Pers.); Cowri, Sipi (Hind.); 
cowrie shells. 

Field 269A. 

These well-known porcelaneous shells from the Mediterranean 
and Persian Gulf are used throughout the East for making ornaments, 
and at one time were a means of barter or medium of exchange. 
They consist chiefly of caJciTim carbonate, and in medicine are used 
as an antacid, alterative, and expectorant. The shells also serve as 
charms against the Evil Eye for babies, horses, and machines (H. F.). 

Larinus maculatus Fald. (Coleoptera) 

Yielding Tr^hala manna; described under the name of the host- 
plant, Echinops persicus. 

Bee’s wax (Hjmenoptera, Apoidea) 

r>* 

Mum (Teh.); Moma (Hind.); Cera alba; white wax. 

Field 216, 260. 

White wax is sold in the shops and used for plasters and ointments. 
“Camphor candle” (Mum-i-kafuri) is a specimen of a crudely 
made wax candle in the composition of which camphor has been in¬ 
corporated to diffuse a pleasant odor when burning. 

Bombyx fortunatus Hutton (Lepidoptera) 

Abrisham, Pilah abrisham (Teh.); Pileh, cocoon; Resham, 
silk; Pat (Beng.); Resham-ki-keri (Duk.); cocoons of the silk moth. 
W.H.M.M. 150821. 

The cocoons of the silk moth or silk worm are said to be styptic 
and tonic, and are generally administered with other astringents. 
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Burnt, the ashes are given internally in profuse menstruation and 
chronic diarrhea. 

Under the name of Abrisham, white silk, cut into small pieces, 
is given in AJmere as a remedy for impotence (Irvine). 

Otoliths of fish (Percomorphi, Sciaenidae) 

Sang-i-sar-i-mahi (from Sang, “a stone”; Sar, “a head”; Mahi, 
“fish”; an allusion to the belief among the natives that the stone is 
found in the head of a fish), “poa teeth” (Ind.). 

W.H.M.M. 51699. 

Otoliths are semi-crystalline bodies composed of carbonate of 
lime, found in the ear sacs of fish. These concretions are sold in 
Delhi and other cities in northern India. They resemble in color 
and form the human incisor teeth, being white and smooth, and 
having both surfaces convex. The concretions are powdered and 
given for urinary diseases, chiefly in the suppression and retention 
of urine (Khory). 

Tortoise eggs {Testudo horsfieldii Grey and T. graeca. Chelonia) 
c-H 5^- 

Tukhm-i-lak-pusht, “eggs of the hard-backed one” (Teh.); 
Sur-kuk (Afg.); Lek-poshte (Schl.); tortoise eggs. 

W.H.M.M. 150899. 

These are globular, orange-colored, waxy bodies, 2 cm. across, 
disintegrating in water, leaving a yellowish powder, insoluble, with 
oily globules on the surface. Eggs of the tortoise are used by the 
Bnihies (Afghanistan) whipped up with water and smeared over the 
pustules as a remedy to prevent pitting from smallpox (Bellew). 
In Assam the eggs are also eaten and used medicinally. The eggs 
and flesh are said to be aphrodisiac. People of the Makran coast 
(Baluchistan) have a custom of tying a piece of turtle shell to any 
animal having a stoppage of urine. 

Milk curds from Bos indiais (Ruminantia) 

Qar-i-qurut (Teh.); Karut, Krut (Afg.); dried oxygal, hardened 
cheese. 

Pield238. 

Qurut or Karut occurs in roimd balls or cakes of varying shapes 
made from the milk of cows, buffaloes, or goats. It is usually 
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obtained by evaporating sour buttermilk, pressing out the whey in 
bags, by hand, and drying the solid curd in the sun. These cakes 
are used by Afghans and residents of the black tents of Helmand, 
who carry them on their tours as a favorite article of diet. When 
required, the cakes are mixed with water, brinjal fruits and bread 
added; the whole forms an admirable dish. The Qar-i-qurut from 
Tehran is a blackish brown mass, acidulous and salty to the taste, 
largely soluble in water; it is very similar to meat extracts sold in 
America and Europe.—The preparation is used as a soup following 
vermifuge treatment (H.F.). 

Kashk Kashk (Kurd.). 

Field 61. 

These are balls of casein, butter, and salt, prepared from milk. 
They probably represent the “Pleasant Food” (Khushk horak) 
flavored with asafoetida, used in Afghanistan (Aitchison). 

Camel’s flesh, dried from Camelus dromedarius L.; single-humped 
or Arabian camel 

Ji- 

Kuhan-i-shutur (Teh.); camel’s hump. 

Field 140. 

The specimen is a piece of yellowish white, dried, fibrous flesh 
from the hump of a camel. This peculiar drug is directed to be mixed 
with fat and made into an ointment for piles. The Tatars use the 
hump cut into slices, which, placed in tea, serve the purpose of butter. 
Camel's meat is eaten by Greeks and Iranis; the flesh of the young 
dromedary is considered by Arabs to be equal to veal. Ainslie 
stat^ that the rennet of the camel, which the Iranis term Punir- 
mayeh-shutur, is placed among their aphrodisiacs; Honigberger 
calls the substance Camelinum coagulum and says it is highly 
esteemed by Arabian doctors. 

Bezoar stones from Capra aegagrus Gmel.; Persian wild goat 

Padzahr (Pers.); Fadzehre heyvani (Schl.); Gorochan (Hind.); 
bezoar stone. 

W.H.M.M. 199302. 

The b® oar stone appeara to have been first used as a medicine by 
the Arabian physician Avicenna. Razis in his “Gontinens” describes 
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it fully, and extols its good qualities as an alexipharmic. Linschoten 
devotes a chapter to the description of “Bezar stones and other 
stones good against poyson” and quotes da Orta’s account of the 
origin of this biliary concretion which came from Iran. Similar 
stones are obtained from the cow, goat, wild boar, antelope, porcu¬ 
pine, and camel. That obtained from the camel is the cheapest, but 
that from the Persian wild goat is consid^ed the most efficacious. 
The specimen cited came from Shiraz. 

Goats’ droppings 
iSj' 

Mamiz, Mamiz-i-kiri (Teh.). 

Field 224; W.H.M.M. 150735. 

The specimens consist of lumps of fecal matter, from 1 to 1.5 cm. 
across. Broken and examined with a lens, they were seen to be 
composed principally of vegetable debris. This is vmusual as a 
drug, and not recorded in ordinary medical works of the East, but 
in Tehran is said to be rubbed on the chest for bronchitis. 

Sheep’s stomach, dried 

Mayah-i-barrah (Isf.); sheep’s stomach. 

Field 8 (Isf.). 

This specimen is a dried portion of a sheep’s stomach, con¬ 
taining the active principle of the gastric juice. The name Mayah 
refers to ferment, leaven or rennet, and Panir mayeh, “che^e pro¬ 
ducer.” Rennet for preparing cheese is also obtained in the East 
from the stomach of hare, dog, or pig, as well as from that of the 
sheep and calf. 

Mummy 

Mumiyai, Mumiya (Pers.); Silajit (Hind.); Silajatu, “rock 
sw^t” (Sans.); Ehatmolt, Mashana churro (Bal.); Asphaltum 
Persieum; Asphaltum Punjabinrun; Osteocolla (Lat). 

This is one of the most ancient medicines of Iran and northern 
India, and there has been considerable confusion regarding its origin 
and nature. There is no doubt that it was early associated with 
dead or embalmed bodi^ from Egyptian tombs, which were used 
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in medicine in Europe in the Middle Ages, though often subject to 
adulteration (Budge, Sir E. A. W., "Mummy: Chapters on Egyptian 
Funereal Archaeology,” London, 1893). 

Another animal source has been found in the lOiatmolt of Balu¬ 
chistan, which contained a large proportion of urea. This confirms 
the direct evidence of a local medical dictionary that “Mummiai is 
the inspissated urine of the mountain goat.” 

The third source of Mummy is the exudation of a bituminous 
substance from a rock; the Indian name Silajit or “rock sweat” ex¬ 
presses the phenomenon. The Mumiai obtained as a secretion from 
the Mummy mountain of Iran has been described by Chardin, 
Kampfer, Ouseley, Le Brun, and other travelers, and these all point 
to the fact that the substance is a variety of bitumen, asphalt, or 
allied hydrocarbon. R. Seligmann of Vienna published a pamphlet 
containing extracts from rare Persian manuscripts regarding this 
substance. At one time the King of Persia collected the product 
from one of the mountains near Behbeban and Darab, enclosed it 
in silver boxes, and distributed it with great care to those in need of 
this wonderful medicine. 

Samples of Mumiai received lately in the Wellcome Historical 
Medical Museum are those of a variety of asphalt or mineral pitch. 
Some are black, soft, and sticky, and may be drawn out into long 
threads, while other samples are black, hard, and brittle. 

In the light of modem therapeutics we may anticipate a decline 
in the reputation of Mumiai of Iran and the Silajit of India, and, like 
the Hiraceum of the Cape of Good Hope, these once famous remedies 
will soon be relegated to medicines of a past age. 

Cuttle fish bone from Sepia officinalis L. (Cephalopoda) 

Ujj <_sr 

Kaf-i-darya, “foam of the waters” (Ar.); Samudraphena (Sans.); 
Os Sepiae, cuttle fish bone. 

Field 85A; W.H.M.M. 160837. 

Cuttle fish bone is the internal skeleton of the common cuttle or 
squid; it is used as a polishing material, and reduced to powder is 
employed in medicine as an antacid. It is often brought by return¬ 
ing pilgrims from Mecca, and hence is looked upon as a very important 
medicine. The Indian cuttle fish bone has the following composi¬ 
tion: calcimn carbonate 87.66, calcium sulphate 0.76, organic matter 
and water 9.3, iron oxide and alumina 0.46, magnesia and alkalis 
1.7, silica 0.1, and phosphoric anhydride 0.02, in 100 parts. 



SOME PRESCRIPTIONS FROM ISFAHAN, IRAN 


Morning: 

'Unnab 

Gul-i-arvanah 

Marzanjush 

Nabat 

Tukhm-i-gishniz 


Headache 

2 pieces 
2 misqals 
2 misqals 
5 misqals 
2 misqals 


jujube 
wild violet 
white rose 
crystallized sugar 
coriander seed 


. ^ # • <*• 


^ i 


Evening: 

Nabat 

Tukhm-i-gishniz 

Usgundus 


crystallized sugar 5 misqals 

coriander seed 2 misqals 

germander 2 misqals 


Mix the above herbs in each remedy, add some water, and boil. 
Distil and drink. 




• -#« . ^ •• 
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Headache 

Ab-i-gishniz coriander water 

Maghze hastah-i-albalu sour cherry kernel 
Sandal-i-surkh sandalwood 

Sandal-i-zard aloe 

Tiriak opium 

Powder the roots of the above herbs and apply by rubbing over 
the affected area. 


mr 



/^* '' 





Pleurisy and Pneumonia 

Luabe behdunah juice of quince 

Mum-i-kafM camphorated wax 

Roghan-i-badam almond oil 

Mix some of each and apply by rubbing on affected parts. 


' ' • 
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Chest and Stomach Pains 


Morning: 


‘Unnab 

jujube 

5 pieces 

Behdunah 

seed of quince 

2 misqals 

Gul-i-banafshah 

flowers of violet 

2 misqals 

Roghan-i-badam 

almond oil 

2 misqals 

Samgh Arabi 

gum arable 

2 misqals 

Sebestan 

sebestan 

5 pieces 

Shakar-i-safid 

white sugar 

2 misqals 

Taj-i-rM 

felon wort 

2 misqals 


iSJy 


* # 

✓ * ^ ^ \ ^ 

* m I ^ ♦ 

» oC^^> 


y., 


Evening: 

Behdimah seed of qmnce 

Maghze tuMmi-i-kadu gourd se^ 
Roghan-i-badam almond oil 

Shakar-i-safid white sugar 


2 misqals 
2 misqals 
2 misqals 
2 misqals 


Mix, boil, and add half a misqal of almond oil (after distillation) 
in each of the above two remedies. 


Us^J 
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Barhang 

orange 

34 misqal 

Rishah-i-khatmi 

root of marshmallow 



flower 

2 misqals 

Taj-i-rizi 

felon wort 

2 misqals 

Shakar-i-safid 

white sugar 

2 misqals 

Roghan-i-badam 

almond oil 

2 misqals 

TuMim-i-hummaz 

wild sorrel - 

34 misqal 

Kahraba 

topaz 

2 nukhuds 

For bleeding feces; after boiling add almond 

oil and take 

internally. 

i > 


m 

/ 

/ ♦ 






Hemorrhoids 

Rishah-i-anjabar* root of snakeweed 

Heat slightly and rub on affected area. 

^ * Root of snakeweed (Euphorbia pilulifera )^ Australian snakeweed or cat's 
hair; employed in asthma, hay fever, coryza, and other respiratory infections, and 
also in angina pectoris. 


m ' 
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Hemorrhoids 


Gul-i-gav-zaban 

oxtongue flower 

2 misqals 

Tukhm-i-tarrah 

leek seed 

2 misqals 

Gaz-anjabin 

manna 

7 misqals 

Magi ejrig 

mixture of aloes, amber. 



sandalwood, and gum 

S misqals 


Mix, boil, and take internally. 


» - • w • 


Ai 

0 



Zarda tukhm-i-murgh 
Kuhan-i-shutur 
Maghze galam gao 
Roghan-i-badam 


yoke of egg 
hump of camel 
cow’s synovia 
almond oil 


Mix the constituents, heat, and apply to entire body. 


"* * * ^ ^ 

• • y 0*>J ' 

* • / //' • 

. (Sij -. 
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Hemorrhoids 

Aksir-i-turki Asiatic calamus 

Tarrah khushk dried leek 

These are burned under the patient's feet. 




6 >1^ 

/•V ' V. 


// 

Lyj) 


Hemorrhage 

M^u-i-sabz green gallnut 

Zaj-u-safid white alum 

The gallnut is ground and sprinkled on the wound. The alum is 
rubbed into the wound. 




. % • ' ' ' • 
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Shazenj 

Kahraba 

Rishah-i-marjan 

Adas 


Nosebleed 

blackish, red colored, fragile 
stone often used medicinally 
topaz 

root of coral 
lentil 


Grind well, add some spider web, and apply to nose. Application 
of ice water on the head, forehead, or the hands is also highly recom¬ 
mended. 
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Menstruation 


Gul-i-gav-zaban 

oxtongue flower 

2 misqals 

Maghze hastah-i-albalu 

sour cherry kernel 

2 misqals 

P^ist-i-pistah 

pistachio peel 

2 misqals 

Nabat 

crystallized sugar 

2 misqals 

Roghan-i-badam 

almond oil 

2 misqals 

Tabashir 

chalk 

2 nukhuds 

Padzahr 

bezoar 

2 nukhuds 

Mix the ingredients, boil 

until reduced to 5 misqals of sugar, and 


eat. 


h> 




# 

* 
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Excessive Bleeding during Menstruation 


Mazti-i-surkhtah 

Kiun-i-siyavash 

Barg-i-miird 

Pust-i-anar 


burned oakapple 
dragon's blood 
leaf of myrtle 
peel of pomegranate 


Dip a woollen rope into the boiled pomegranate peel; pound the 
herbs, and into this dip the soaked woolen rope; apply to the clitoris 
until all the blood has been absorbed. 


(J^OASiLj 


X 
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Delayed Menstrual Period 


Abhil 
Ratiyanah 
Zahrah gao 
Tukhm-i-murd 


seed of juniper berries 
fennel 
cow’s liver 
ant seed 


2 misqals 
2 misqals 
2 misqals 
2 misqals 


Pound the ingredients, dip a wet, woolen cloth into the mixture 
and apply internally. 


V.. V 

Of uj 







Abortion 

Abhil seed of Juniper berries 

Pust-i-mar snake skin 

After the above medicine is placed on the fire, the woman squats 
over the fumes imtil the abortion takes place. 





^ )y \,/*J • ✓ U 
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CONTRACONCEPTION 

(a) Anghoreh berry 

Swallow daily one-half nnkhud of the prepared pill. 


(b) Sunbi Ulagh hoof of donkey 

Grind it, spread on a doth, and use as an enema. The foregoing 
should be used three days after menstruation h^ begun. Men take 
no precautions. 


y y 

• * * y 


f A If ^ 

. h l>.y> ■* 

• * 



Plants and Drugs of Iran and Iraq 


211 


Childbirth 

(a) Roghan-i-badam almond oil 

Drink 4 misqals of the oil mixed with 2 cups of hot water. This 
makes delivery very easy. 


(b) Mishk musk 

Nabat crystallized sugar 

Mix some of each; prepare as tea and drink. The mother must 
be attended by an intelligent nurse. 







/ 


• * I'*** 
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Impotency 


Abrisiiam-i-kham 

Shagagul 

Bafaman-i-surkhu safid 

Tudri surkhu safid 

Jalghusa 

Maghze fimduk 

Maghzebadam 

Narjil 

Maghze pistah 


raw silk 
wild carrot 

white and red bahman 


sumac 

nut resembling pistachio 
filbert nut 
almond kernel 
coconut 

pistachio kernel 


Mix the ingredients with honey and eat 2 misqals before inter¬ 
course. 


• t >^j>> tijj-i,, 

■ 


* ' - ^ 
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Rheumatism 


Gul-i-gav-zaban 

oxtongue flower 

2 misqals 

Buzidan 

fattening drug 

2 misqals 

Maghze aHil 

kernel of garland 

2 misqals 

Surinjan 

wild saffron 

2 misqals 

Nabat 

crystallized sugar 

2 misqals 


Boil the ingredients and drink. 

•• 

6)/h> 

•6i/yy. . d)^>y . 


• ^ i ^ *• 


Gudi salib 

Surinjan 

Hastah-i-albalu 

Tiriak 

Ab-i-gishiuz 


wild saffron 

pit of sour cherry 

opium 

coriander water 


Mix well and apply extemally. 



¥• • 
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Rheumatism 

Roghan-i-bazralbenock sowing seed oil 

Roghan-i-kirdu walnut oil 

Mix well and apply externally. 


y /■ /f 


Fractured Bones 

Roghan-i-mum wax oil 

Runas madder 

Zarda tukhm-i-murgh yoke of egg 

Mix some of each, warm, and place over the fracture. After the 
fracture is reduced, apply a piece of wood to keep the limb straight, 
i.e. a splint. 

* f ' fy (/‘ 
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Hair Restorer 


Kundiu* 

Roghan-i-gul-i-surkh 
Mix well and rub into scalp. 


Juniper gum 
oil of red rose 


. y 




Depilatory 


Maghze kala kusfand sheep’s brain 

Samgh Arabi gum arabic 

Roghan-i-ziatun olive oil 

Mix and apply to body. For men and especially for women. 


- " * y 
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Snakebite 

No true remedy. 

Make a deep incision with a knife and place a piece of burning 
charcoal in the open wound. 


/ 



ALPHABETICAL LIST OF NATIVE NAMES 
WITH LATIN EQUIVALENTS 


Aabb-el-harar (Teh.). 

Abhil (Teh.). 

Abir (Pers.). 

Ab-i-sham (Teh.). 

Abrisham (Teh.). 

Abu Suwaif (Ar.). 

Acoron (Gr.). 

Adas (Turk.). 

‘Adas-i-talkh (Teh.). 

Adas mar (Bagh.). 

‘Adasu '1-mulk (Teh.) — 

Adhafir-aj-iian (Iraq). 

Adhafir-ash-shaitan (Iraq) 

Affaz (Teh.). 

Afsant-el-bahara (Ar.).. . . 

Afsantin (Teh.). 

Afsantin-i-hindi (Ar.). 

Afs-el-batum (Tri.). 

Afsin (Teh.). 

Aftab gardan (Teh.). 

Aftimun. 

Afyun (Iraq). 

Agalactie (Schl.). 

Agirgarha (Teh., Isf.). 

Ajees-aafs (Ar.). 

^Ajlbah (Punj.). 

Ajibak. 

Ajil-i-turki (Teh.). 

Ajmud (Hind.). 

Ajowan (Hind.). 

Ajwain (Hind.). 

Ajwain-ka-phul (Ind.). ... 

Akalkara (Hind.). 

Akar (Bal.). 

Aketi (Ham.). 

Akhrot (Hind.). 

Aksir-i~turld (Teh.). 

Akulla (Ar.). 

Alaf“khareg (Afg.). 

Alashi (Ind.). 

AKabaca (Port.). 

Al-kanna (Ar.).. 

Alkikenji (Ar.).. 

Alsi (Ind.). 

Alu (Teh.). 

Alu-bokhara (Teh.). 

Alucha (Hind.).. 

Aluchah (Teh.). 

Ambari (Duk.).._____ 

Amlai (Aj.). 

Amla morabba (Turk.)... 


Juniperus exeeha Bieb. 

Junipetus excelsa Bieb. 

Crocus satimis L. 

Zataria multiflora Boiss. 

Bomhyx fortunatus Hutton 
Hordeum sp. 

Acorus Calamus L. 

Lens esciilenia Moench (also p. 194) 
Indigofer a Roxburghii Jaume 
Lens esculenta Moench 
NummuUtes sp. 

Astragalus hamosus L. 

Astragalus hamosus L. 

Querctis infectoria Olivier 
Artemisia maritima L. 

Artemisia vulgaris L. 

Artemisia vulgaris L. 

Pisiaeia Kkinjuk Stocks 
Zataria multiflora Boiss. 

Helianikus annuus L. 

Cuseuta planifolia Ten. and C. kyalina Roth 
Papaver somniferum L. 

Lecanora esculenta Eversm. 

Anacyclus Pyretkrum DC. 

Qtcercus infectoria Olivier 
Triiicum vulg&re Vill. 

Triiicum sp. 

Accrue Calamus L. 

Apinm graveolens L. 

Carum copticum Benth. & Hook. 

Carum copticum Benth. & Hook. 

See Carum copticum Benth. & Hook. 
Anacyclus Pyretkrum DC. 

Sesbania aculeaia Poir. 

Astragalus hamosus L. 

Juglans regia L. 

, Acorus Calamus L. 

Commiphora opobalsamum Kunth 
Crataegus orientalis Bieb. 

.Linum usitatissimum L. 

Ocimum Basilicum L. 

See Onosma echioides L. 

Physalis Alkekengi L. 

.Linum usitatissimum L. 

, Prunus insiitia L. var. bokharemis 
, Prunus insiUia L. var. bokharensis 
Prunus domestica L. var. Juliana 
, Prunus domestica L. var. Juliana 
.Hibiscus cannabinus L. 

Phyllanthus Emblica L. 

,Phyllanthus Emblica L. 
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Ammeos (Ph. Pers.). 

Amulah-i-suftah (Teh.)*.. 
Amxilah-mugaslishar (Isf.). 

Andiz otu (Turk.). 

Anduz (Ham.). 

Anghinar (Turk.). 

Angul Drakh (Ind.). 

Angum (Teh.). 

Augur (Hind.). 

Angur-i-kauli or kawali 

(Iraq, Pers.). 

Anila-ghnaka (Sans.). 

Anlisun (Teh.). 

Anitum (Yunani). 

Anjabar-i-rumi (Pers.).. .. 

Anjar (Iraq). 

Ann4e (Fr.). 

Antchibun (Tab.). 

Anzarut (Ar.). 

Aola amla (Hind.).. 

Arab qosi (Turk.). 

Arak-badiani (Schl.). 

Arak Hail (Bagh.). 

Arakta ehandana (Sans.).. 

Ardi-shauki (Ar.). 

Arjan (Hind.)... 

Arpa (Turk.). 

Arwah-i-kunjad (Pers.)_ 

Arzan (Pers.). 

Asal-al^s.... 

Asalia (Bom.)... 

Asarun (Tek.).. 

Asbaghid (Pers.). 

Asbarg (Iran). 

Aschna (Ar.). 

Asfar-i-makki (Teh.). 

Asgandh (Hind., Guz.). . . 

Asd-a-krasb (Afg.). 

Aspand (Kurd.). 

Asphaitum Persicum. 

Asphaltum Punjabinum... 

Aspust (Bal.). 

Aswarg (Iran). 

Atasi (Ind.)... 

Atractus (Gr.)... 

Avartm (Ssms,).......... 

AzaraM (Ind.). 

Azkar (Teh.)... 


.Carum copticum Benth. & Hook. 

. Phyllanthus Emblica L. 

. Phyllanthus Emblica L. 

.Inula Helenium L. 

.Inula Helenium L. 

. Cynara Scolymus L. 

. Vitis vinifera L. 

.Acacia Senegal Willd. 

. Vitis vinifera L. 

. Loranthus Grewinkii Boiss. &. Bunge 
. Terminalia bellerica Roxb. 

. Pimpinella Anisum L. 

.Peucedanum graveolens Benth. & Hook. 
. Polygonum Bistorta L. 

. Prunus domestica L. var. Juliana 
. Inula Helenium L. 

Pimpinella Anisum L. 

.Astragalus fasciculaefolius Boiss. 
Phyllanthus Emblica L. 

. Glossostemon Bruguieri Desf. 
Pimpinella Anisum L. 

Elettaria Cardamomum Maton. 
Pterocarpus santalinus L. 

, Cynara Scolymus L. 

Anlimonium Sulphidum 
Hordeum sp. 

Sesamum indicum L. 

.Panicum miliaceum L. 

.Glycyrrhiza glabra L. 

Lepidium sativum L. 

Asorwm europaeum L. 

Planiago ovata Forsk. 

Delphinium Zalil Ait. & Hemsl. 

See Roccella Montagnei B41. 
Cymbop^on Schoenanthus Spreng. 
Withania somnifera Dunal 
Apium graveolens L. 

Peganum Harmala L. 

Mummy 

Mummy 

Medicago saiiva L. 

Delphinium Zalil Ait. & Hemsl. 

Linum usitatissimum L. 

Carihamus tinctoirivs L. 

Helideres Isora L- 
Sirychnos Nux Vomica L. 

Cymbcpogon Sckoenanlhus Spreng. 


Bab^rang (Hind.)..... EmMia Riles Burm. 

BSb^a..^.. .. Anlhemis Wiedemanniana Fisch. & Mey. 

B^Fimah CTeh.)..... Matricaria Ckarnomilla L. 

.. Anikevm Wiedemanniam Fisch. Mey. 

(Pars.). ... Matricaria CkamomiUa L. 

; (Puni-).... .Aeorus Cakmus L. 

PIdSnH-talldi (T^).. Prunv^ Amygdalus Stokes var. amara Baih. 
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Badian (Pers.). 

Badian (Ar.). 

Badian-i-rumi (Teh.). 

Bad-i-ranjah buyah (Teh.)... 
Bad-i-ranjah“buyah (Teh.).. 
Badiyan-i-khata’i (Pers.).... 
BadiySn-i-sabz (Teh., Ham.) 

Badrandj-boia. 

Badrendj-bou-yih (Schl.).. .. 

Badrish-bu (Tab.). 

Badroudge ibieze (Schl.). 

Badyan (Afg.). 

Baghala (Iraq). 

Bahar-i-narani (Teh.). 

Bahman-i“plch (Teh.). 

Baibun (Mosul). 

Bajindak (Afg., Hind.). 

Bakayan (Hind.). 

Bakla (Hind.). 

Baladur (Teh., Isf.). 

Balasan (Ar.). 

Balchar (Afg.). 

Balera (Hind.). 

Balilah (Teh., Isf.). 

Balingu (Ham.). 

Balingu shahri (Teh.). 

Balingu-shlrazI (Teh.). 

Balut (Teh.). 

Bango (Port.).. 

Banj barri (Iraq). 

Bankient (Bal.). 

Banoi. 

Bans lochan (Hind.). 

Baphalli (Hind.). 

Baqilla (Turk.). 

Baqlah (Turk.). 

Barambi (Hind.). 

Barbati (Beng.). 

Bardane (Teh.). 

Barg-i“gav-zaban (Teh.) .,. 

Barg-i-hind Iran (Teh.). 

Barg-i-livas (Isf.). 

Barg-i-murd (Teh.). 

Barg-i-nSranj (Isf.). 

Barg-i-quitarSn (Teh.). 

Barg-i-sadhaj (Teh.). 

Barg-i-unnab (Teh.). 

Barg tiol (Teh.). 

Barhang (Teh.). 

Barhi. 

Barijah (Teh.). 

Bar-i-tang (Bal.). 

Bariz (Teh.). 

Barm^yS (Pers.)— __ 

Bar ranjubah (Teh.). 


See Foeniculum vulgare Mill, 

See Pimpinella Anisum L. 

Pimpinella Anisum L. 

Dracocephalum Moldavica L. 

Asperugo procumbens L. 

Illicium verum Hook, f. 

Foeniculum vulgare Mill. 

See Asperugo procumbens L. 
Drorcocephalum Moldavica L. 
Dracocephalum Moldavica L. 

Ocimum eanum Sims 
Foeniculum vulgare Mill. 

Vida Faba L. 

Citrus sinensis (L.) Osbeck 
Helicteres Isora L. 

, Matricaria Chamomilla L. 

, Lepidium Draba L. 

. Melia Azedarach L. 

. Vida Faba L. 

. Semecarpus Anacardium L. 

. Commiphora opobalsamum Kunth 
.Nardostachys Jatamansi DC, 

. Terminalia bellerica Roxb. 

. Terminalia bellerica Roxb. 

. Lallemantia Royleana Benth. 
.Lallemantia ihirica F. & M. 

. Lallemantia Royleana Benth. 

.Quercus persica Jaub. & Spach 
. Hyoscyamus reticulatvs L. 

. Hyoscyamus reticulatvs L. 

. Vida Faba L. 

.Anthemis Wiedemanniana Fisch. & Mey 
, Bambusa arundinacea L. 

. Corchorvs olitorius L. 

. Vida Faba L. 

. Vida Faba L. 

. Taxvs haccata L. 

. Vigna Catjang Walp. 

. Arctium Lappa L. 

. Eckium sericeum Vahl 
. Buiea frondosa Roxb. 

. Rheum Ribes L. 

. Myrtus communis L. 

. Citrus sinensis (L.) Osbeck 
. Chrozopkora verbasdfolia Juss, 

. Cinnamomum Cassia Blume 
. Zizyphus vulgaris L. 

. Tilia rubra DC. 

. Plantago major L. 

.Phoenix dactylifera L. 

.Ferula galbanifiua Boiss. 

. PUiTiiago rnajor L, 

. Ferula galhanifim Boiss. 

. Vdiveria zimnioides Stapf 
.Asperugo procumbens L. 
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Barsim (Iraq). Trifolium alexandrinum L. 

Baryadh dari (Turk.). Sorghum vulgare Pers. 

Basal (Ar.). Allium Cepa L. 

Basarak Katrin (Pers.). Linum usitatissimum L. 

Basfaij (Ind. bazaars). Polypodium vulgare L. 

Bas-fayij (Teh.). Polypodium vulgare L. 

Basilikon Kuminon (Gr.). Carum copticum Benth. & Hook. 

Bazbaz (Pers.). Myristica fragrans Houtt. 

Baz-i~tamar-hindi (Ar.). Tamarindus iudica L, 

Bazrak (Ham.). Linum usitatissimum L. 

Bazr-el-fujl (Ar.). Raphanus sativus L, 

Bazr-i-banj (Teh., Ham.). Hyoscyamus reticulatus L. 

Bazr ul Kattan (Achundow). Linum usitatissimum L. 

Bazrul khasa (Ar.). Laetuca saliva L. 

Bdellium (Hind.). Commiphora Mukul Engl. 

Bedanjir. Ricinus communis L. 

Bekh (Ait.). Gypsophila paniculata L. 

Bekh-i-sumbul (Pers.). Nardostachys Jatamansi DC. 

Bekh-sus. Glycyrrhiza glabra L. 

Benj (Ar.). Hyoscyamus reticulatus L. 

Ber (Hind.). Zizyphus vulgaris L. 

Berengue Kaboli (Schl.). Emhelia Rihes Burm. 

Berij sadri Gilan (Teh.). Oryza saliva L. 

Bernooty (Iraq).See Nieotiana Tabacum L. and N. rustica L. 

Bhela (Hind.). Semecarpus Anacardium L. 

Bhilava (Hind.). Semecarpus Anacardium L. 

Bibi (Bal.). Pyrus Cydonia L. 

Bid-anjubin (Afg.). Salix fragilis L, 

Bide Knecht (Achundow). Salix fragilis L. 

Bidend jireh khatai. Croton Tiglium L. 

Bld-khisht (Teh.). Salix fragilis L. 

Bihidana (Pers.). Pyrus Cydonia L. 

Bikh-anjubaz (Punj.). Polygonum Bistorta L. 

Bikh-i-banafshah (Teh.). Iris spuria Pall. 

Blkh-i“halamun (Teh.)... Asparagus officinalis L. 

Bikb-i-shankaran (Isf.)... Conium maculatum L. 

Bikh-i-wala (Pers.). Vetiveria zizanioides Stapf 

Bin-i-talkh (Isf.). Jndigofera Roxburghii Jaume 

Biranj mishk. Calamintha graveolens Benth. 

Birinjasaf (Ind. bazaars). Achillea Santolina L. 

Birinj-i-kabuli (Teh., Isf.). Emhelia Ribes Burm. 

Birinj4-sadri (Teh.). Oryza saliva L. 

Bizousha dishi and erkek (Turk.),. .Plantago major L. 

Bizr dinbil (Iraq). Plantago major L. 

Bizre Kattane (Schl.). Linum usitatissimum L. 

Bol (Hind., Bom.). Commiphora Molmol Engl. 

Bol ^iah (Hind.). Aloe Perryi Baker 

Bonduk-i-hindi (Ar.). Caesalpinia Bonducella Roxb. 

Bon tamaku (Ar.)., .. Verbascum Thapsus L. 

Bughdai (Turk.).. Triiicum sp. 

Bui madaran (Punj.)... Achillea Santolina L. 

Bundaq (Iraq). Corylus Colurna L. 

Buqnaq (Teh.).... Glossostemon Bruguieri Desf. 

Burghul (Kurd.).. Triiicum durum Desf. (p 1B2) 

BusM (BaL).. ^Lepidium Draba L. 
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Bussud (Ar.). Cor allium ruhrum Lam. 

Butinak (Teh.). Saussurea Lappa C. B. Clarke 

Buzghanj (Ham., Isf.). Pistacia Khinjuk Stocks 

Buzidan (Ham., Teh.). Withania somnifera Dunal 

Buzz-ul-karaphs (Ar.). Apium graveolens L. 

C'a (N. Chin.). Thea sinensis L. 

Cai (Russian). Thea sinensis L. 

Camphire (Syr.). Lawsonia alba Lam. 

Cha (Hind.). Thea sinensis L. 

Chab roman (Bagh.). Punica Granatum L. 

Chagzi (Iraq). Juglans regia L. 

Chahar tankhush (Teh.). Pistacia integerrima Stew. 

Chahar-tukhmah (i.e. four seeds),. major, Alyssum campestre, Cordia 

Myxa, Pyrus Cydonia (p. 98) 

Cha’i sabz (Teh.). Thea sinensis L. 

Chakha-khoul (Turk.). Trachydium Lehmanni Benth. 

Chaltuk (Kurd.). Oryza saliva L. 

Ghana (Hind.). Cicer arietinum L. 

Charmaghy (Pers.). Juglans regia L. 

Chasm (Ham., Teh.). Cassia Ahsus L. 

Chasm-i-khurus (Pers.). Abrus preeaiorius L. 

Chatlanguch (Ham.). Pistacia integerrima Stew. 

Chighaghole metri (Schl.). Trachydium Lehmanni Benth. 

China (Hind., Sans.). Panicum miliaceum L. 

Chinai-katha (Bom.). Uncaria Gambier Roxb. 

Chini (Chin.).See Saceharum officinarum L. 

Chiresh. Eremurus Aucherianus Boiss. 

Chir zadi (Schl.). Lecanora esculenta Eversm. 

Chitra (Bom.). Plumbago rosea L. 

Chitrak (Hind.). Plumbago rosea L. 

Chitraka (Sans.). Plumbago rosea L. 

Chob-i-kut (Afg.). Saussurea Lappa C. B. Clarke 

Chota gokhru (Hind.). Tribulus terrestris L. 

Chowli (Hind.). Vigna Catjang Walp. 

Chub Chin! (Ind, bazaars). Smilax China L. and S. glabra Roxb. 

Chughak... Prosopis Stephaniana Kunth 

Chuk-andar (Hind.). Beta vulgaris L. 

Chukundar (Turk.). Beta vulgaris L. 

Chuli (Botes). Prunus Armeniaca L. 

Chunniah.Sigillated Earth 

Costum amarum (Ph. Pers.). Saussurea Lappa C. B. Clarke 

Cowri (Hind.). Cypraea moneta L. 

Cummun (Syr.).. Cuminum Cyminum L. 

Cuscuta (Lat.). Cuscuta planifolia Ten. and C. hyalina Roth 


Dahan-bastah (Teh.). Zanthoxylum Rhetsa DC. 

Dahan bastah-baz (Teh.). Zanthoxylum Rhetsa DC. 

Dairi.. Phoenix dactylifera L. 

Dalik (Ar.). Rosa hemisphaerica Herm. 

Dali (Ind. bazaars). Lens esculenta Moench 

Damaverah (Ham.). Rosa hemisphaerica Herm. 

Dam-el-akhwain (Ar.). Dracaena Cinmbari Balf, 

Dam-i-albalu (Teh.). Prunus Cerasus L. 

Daramanah (Teh.). Artemisia maritirria L. 

Dfirasini (Ar.). Cinnamomum Cassia Blume 
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Dar-chlni (Isf.). 

Dari (Hind.). 

Darunaj-i-akrabi (Teh., Ham.) 
Darvunedge eghrebi (Schl.)— 

Datura (Hind.). 

DavSlah (Ham.). 

Dawalak (Achundow). 

Dhanya (Hind.). 

Dhupa.:. 

Dhurah (Ar.). 

Dibk (Ar.). 

Digal. 

Digh-dighane (Isf.). 

Djusha (Pers.). 

Doronic (Gr.). 

Doronicum Graeci (Ph. Pers.). 

Drakh (Hind.). 

Draksha (Sans.). 

Dudhi (Ind. bazaars). 

Dugre bore (Bom.). 

Du^n (Iraq).. 

Dulm-ul“hasak.. 

Dga (Chin.).. 


Cinnamomum Cassia Blume 
Sorghum vulgare Pers. 

Doronicum Pardalianches L. 
Doronicum Pardalianches L. 

Datura Stramonium L. 

Roccella Montagnei B41. 

See Roccella Montagnei B4L 
Coriandrum sativum L. 

Boswellia Carterii Bird. 

Sorghum vulgare Pers. 

Loranthus Gremnkii Boiss. & Bunge 
, Phoenix dactylifera L. 

Celtis australis L. 

. Thymm Serpyllum L. 

. Doronicum Pardalianches L. 
Doronicum Pardalianches L. 

, Vitis vinifera L. 

. Vitis vinifera L. 

. See Citrullus vulgaris Schrad. 

. Cidaris sp. 

.Panicum miliaeeum L. 

.See Tribulus terrestris L. 

. Thea sinensis L. 


Ela (Sans.). Amomum suhulatum Roxb. 

El-sabuniyeh (Ar.). Gypsophila paniculate L. 

Enula Campana (Med. Lat.). Inula Helenium L. 

Epitymon (Gr.).See Cuscuta planifolia Ten. & C. hyalina Roth 

Erok Chatma (Achundow). Althaea ficifolia Cav. 

Erok Chatma (Bagh.).. .Althaea rosea L. (p. 83) 

Erok Hail (Bagh.). Elettaria Cardamomum Maton. 

Erok orab kuzzi (Iraq). .Glossostemon Bruguieri Desf, 

Erva dos (Dymock). Pimpinella Anisum L. 


Fadzehre heyvani (Schl.). Capra aegagrus Gmel. 

Paranj mishk. Calamintha graveolens Benth. 

FSsuliyah (Iraq). Phaseolus vulgaris L. 

PilfUi ahmer (Ar.). Capsicum fruiescens L. 

Filfil-i-surkh (Teh.). Capsicum fruiescens L. 

Filfil muyeh (Teh.). Capsicum fruiescens L, 

Findak (Hind.). Corylus Colurna L. 

Findaq (Iraq). Corylus Colurna L* 

Flores Punicae granati (Ph. Pers.). .Punica Granatum L, 

Folusi (Yark.).. Cassia Fistula L. 

Foveh (?) (Ham.). Cirsium lanceoloium L. 

Fraiybnah (Iraq). Tulipa montana Lindl. 

P^danaj (Ax.). Merdha sylvestris L. 

Fufal (Teh,, Ar.). Areca Catechu L. 

Fulus (Isf,)*... Cassia Fistula L. 

Fuluz mahi (Pers.). Sirychnos Nuovomica L. 

Funduk (Teh.).^. Corylus Colurna L, 

Futfdteh (Teh.)... Adansonia digitata Juss. 

Fuwwah (Ar.), .Rubia Cordifolia L. and R, tinctorium h- 


[ Qach-WcfishUn (Teh.)... Calcium Sulphate 

Gaiwuzh (Turk.)... .Crataegus orientalis Bieb. 
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Gaizar (Iraq). Daucus Carota L. 

Gajur (Hind.). Daucus Carota L. 

Gandhak (Hind.).Sulphur 

Gandum-abI (Teh.). Triticum vulgare Vill. 

Gandum-i-safld (Teh.). Triticum vulgare Vill. 

Ganim (Kurd.). Triticum sp. 

Gaoshira (Teh.). Ferula galbaniflua Boiss. 

Garabi (Hind.). Entada gigas (L.) Fawc. & Rendle 

Gara tsochorek oti (Tab.). Nigella arvensis L. (p. 144) 

Gara za'rak (Tab.). Lallemantia ihirica F. & M. 

Garchak farangi (Teh.). Ricinus communis L. 

Gashnish (Turk.). Coriandrum mtivum L. 

Gaz~aiafi (Teh.). Tamarix gallica L. var. mannifera Ehrenb. 

Gaz-anjabin (Teh.). Tamarix gallica L. var. mannifera Ehrenb. 

(also p. 162) 

Gaz-i-khunsar (Teh.). Tamarix gallica L. var. mannifera Ehrenb. 

Gaz-i-shakar. Tamarix gallica L. var. mannifera Ehrenb. 

Gehun (Hind.). Triticum vulgare Vill. 

Gentar. Phoenix dactylifera L. 

Gharekum (Hind., Bom.). Polyporus officinalis Fries 

Gharigun (Teh.). Polyporus officinalis Fries 

Gharikun (Ind. bazaars). Polyponcs officinalis Fries 

Ghariqun (Gr.).See Agaric 

Ghartsche (Schl.). Agaric 

Ghaza gouzanah (Teh.). Inula Helenium L. 

Ghich (Ham.). Crataegus orientalis Bieb. 

Ghodaoumche chirazi (Schl.). Alyssum campestre L. 

Ghya ke bij (Hind.). Lagenaria vulgaris Ser. 

Giafari (Schl.). Heracleum persicum Desf. 

Giash mashi (Ham.). Quercus sp. 

Gidar tamaku (Hind.). Verbascum Thapsus L. 

Gila (Beng.). Entada gigas (L.) Fawc. & Rendle 

Gil-i-armanI (Pers., Hind.).Armenian Earth 

Gil-i-batuni.Sigillated Earth 

Gil-i-berz.Sigillated Earth 

Gil-i-daghistan (Isf., Teh.).Russian Clay 

Gil-i-dschar (Achundow, Ph. Pers.)..Calcium Sulphate 

Gil-i-gazwin...Sigillated Earth 

Gil-i-gubrasi.Cyprus Clay, Sigillated Earth 

Gil-i-igritus.Cretan Earth, Sigillated Earth 

Gil-i-khurasani.Edible Chalk, Sigillated Earth 

GiM-makhdum (Teh.).Sigillated Earth 

Gil-i-misri.Egyptian Earth, Sigillated Earth 

Gil-i-sarshur (Teh., Afg.).Edible play 

Gil-i-shamus.Samian Earth, Sigillated Earth 

Gil-i-zard.Yellow Clay, Sigillated Earth 

Gil-khwar (Laufer).See Armenian Earth 

Gingelly (Hind.). Sesamum indicum L. 

Girdu (Teh.).. Juglans regia L. 

Gizar Gia (Kurd.). Hordeum sp. 

Gians Quercus Ballotae (Ph. Pers.).. Quercus persica Jaub. & Spach 

Godumai (Tam.).. Triticum vulgare Vill. 

Gopt (Yark*).Sulphur 

Goi-zira (Tab.). Cuminum Cyminum h, 

Gole himmicheh behar (Schl.). Calendula officinalis L. 
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Goleper (Kerm.). 

Gole zarde (Schl.). 

Gol tighol (Royle). 

Goondina (Pers.). 

Gora vach (Hind,). 

Gorochan (Hind.). 

Goulpere (Boiss.). 

Govarikh (Bal.). 

Goz (Turk.). 

Gozharik (Kurd.). 

Granati Cortex (Ph. Pers.), 

Guda (Hind.). 

GudSmah (Teh.). 

GudSmah-i-shahri (Teh.).. 
GudSmah-i-sherazi (Teh.). 

Guetcha (Schl.). 

Gueza-elefi (Schl.). 

Gueze elefi (Teh.). 

Guezmazedj (Teh.). 

Gugal (Hind.). 

Gugird-i-akhmar (Teh.).. . 

Gugird-i-zard (Teh.)-;. 

Guize khouncar (Schl.).... 

Gujar (Bom.). 

Gul gaindo (Bal.). 

Gul-i-abbasa (Pers.). 

Gul-i-anSr (Teh.).. 

Gul-i-arbore(?) (Teh.). 

Gul-i-babuna (Ham.). 

GuH-banafshah (Teh.).,., 

Gul-i-bumadarSn. 

Gul-i-chaman (Teh.). 

Gul-i-gSv-zabfin (Teh.).,. 

Gul-i-geshuz (Ham.). 

Gul-i-halva (Isf.). 

Gul-i-hamaz (Dymock)— 

Gul-HaTari (Teh.). 

Gul-i-jauz. 

Gul-i-kadu (Teh., Ham.).. 

Gui-i-kajira (Ar.)... 

Gui-i-kakanj. 

Gui-i-keshus (Pers.). 

Gul-i-khatmi. 

Gul-i-khatml (Teh.). 

Gul-i-khatmi (Ait,).___ 

Gul-i-livas (Ham., Teh.)... 

Gul-i-nllMar (Teh.). 

Gul-i-panirak (Teh.).. 

Gul-i-parr (Isf.).______ 

Gul-i-pisteh (Bom.). 

Gul-i-punah (Isf.). 

Gul-i-punah (Teh.)... 

Gul-i-ramannzeba (Ait.).,. 
Gul-i-rang (Teh.)......... 

Gul-i-samigun„(Teh.)__ 


.Heracleum persicum Desf. 

.Rosa/oetida Herm. 

.Echinops persicus Stev. 

.Allium Cepa L. 

.Acorus Calamus L. 

. Capra aegagrus Gmel. 

. See Heracleum persicum Desf. 

. Tulipa montana Lindl. 

.Juglans regia L. 

, Citrullus Colocynthis Schrad. 

Punica Granatum L. 

See Saccharum officinarum L. 

.Alyssum campestre L. 

.Alyssum campestre L. 

Alyssum campestre L. 

, Calcium Sulphate 
.Quercus sp. (p. 162) 

. Quercus Vallonea Kotschy 
Tamarix pentandra Pall. 

.Commiphora Mukul Engl. 

. Sulphur 
. Sulphur 

Tamarix pentandra Pall. 

. Astragalus fasciculaefolius Boiss. 

, Tageies erecia L. 

Mirahilis Jalapa L. 

.Punica Granatum L. 

.Salvia Hydrangea DC. 

.Anthemis Wiedemanniana P. & M. 

, Viola sp. 

Achillea Santolina L. 

Lolium rigidum Gaud. 

Eehium amoenum Fisch. & Mey. and other spp. 
.Cuseuta planifolia Ten. and C. hyalina Roth 
Celosia argentea L. 

Rumex vesicarius L. (p. 167) 

. Tageies erecia L. 

.Myristica fragrans Houtt. 

Cucurhita Pepo DC. 

. Carthamus tinctorius L. 

Physails Alkekengi L. 

Cuseuta planifolia Ten. and C. hyalina Roth 
.Althaea lavateraefolia DC. 

, Althaea sp. 

.Maiva sylvestris L. var. mauritiana Boiss. 
.Rheum Ribes L. 

. Nymphasa alba L. 

. Maha sylvestris L. var. mauritiana Boiss. 

, Heracleum persicum Desf. 

.Pistaeia Khinjuk Stocks, 

Mentha sylvestris L. 

Hyssopv^ officinalis L. var. angusiifolia Boiss. 
Rosa foeiida Herm. 

, Carthamus tinctorius D. 

PritiUaria imperialis L. 
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Gul-i-sarv (Teh.). Cupresaus sempervirens L. 

Gul-i-serwaj (Pers.). Hymenocrater elegans Br. (p. 168) 

Gul-i-shirper (Pers.). Fritillaria imperialis L. 

Gul-i-sipar (Teh.). Heracleum persicum Best, 

Gul-i-surkh (Teh.). Rosa damascena Mill. 

Gul-i-zard (Teh.). Rosafoetida Herm. 

Gul-jaferi (Hind.). Tagetes erecia L. 

Gulkhand.See Rosa damascena Mill. 

Gul nare-farci (Schl.). Punica Granatum L. 

Gulnar-i-farsi (Teh.). Punica Granatum L. 

Gur (Leh).See Saccharum officinarum L. 

Gurfah (Teh.). Cinnamomum Cassia Blume 

Guzk (Kurd.). Juglans regia L. 


Habbat Halwah (Iraq). 

Habb-dilmaluk (Ait.). 

Habb-el-khatai. 

Habb-el-nil (Ham.). 

Habb-el-salatin (Ham.). 

Habb-i-balsSn (Isf.). 

Habbu^ ghar (Isf.). 

Habbu'l-ma'lab (Teh.). 

Hab-el-aas (Ar.). 

Hab-el-a*ra’r (Ind. bazaars),.. 

Hab-el-balasana (Ar.). 

Hab-el-zalim (Ar.). 

Hab-es-souda (Ar., Egy., Iraq) 

Hab-safarjal. 

Habul-khazra (Teh.). 

Hab-ul-mahaliba (Ar.). 

Hab-us-sudan (Ar.). 

Hajarat el dib (Ar.). 

Hajaru'l-yahud (Pers.). 

Hajr-el-armeni (Ar.). 

Halawi (Iraq). 

Haldi (Hind.). 

Halllah-i~kabuli (Teh., Isf.)... 
Halllah-i~siyah (Teh., Isf.)— 

Halllah-i-zard (Teh., Isf.). 

Halim (Hind.). 

Haliyun (Teh.). 

Halu zhgarh (Kurd.). 

Hamam Komandji (Turk.).. . 
Hamishah bahar (Teh., Iraq). 

Handhal (Kurd.). 

Hanzal (Ar.). 

Har (Hind.). 

Hara (Hind.). 

Harhar-kohl (Afg.)... 

Haritaki (Beng,).;. 

Haritala (Sans.). 

Harmal (Ar., Iraq). 

Harmal rutbah (Ar,, Iraq)_ 

Hartal (Hind.). 

Hasach (Iraq). 

Hasawi. 


Peucedanum graveolens Benth. & Hook. 
Croton Tiglium L. 

Croton Tiglium L. 

Ipomoea hederacea Jacq. 

Croton Tiglium L. 

Commiphora opobalsamum Kunth 
Pisiacia Khinjuk Stocks. 

, Prunus Mahaleb L, 

, Myrtus communis L. 

Juniper us excelsa Bieb. 

Commiphora opobalsamum Kunth 
HiUscm cannabinus L. 

, Nigella sativa Sibth. 

Pyrus Cydonia L. 

Pisiacia Khinjuk Stocks, 

, Prunus Mahaleb L. 

, Cassia Absm L. 

, Withania somnifera Dunal 
. Cidaris sp. 

. Armenian Earth 
, Phoenix dactylifera L. 

. Curcuma domestica Val. and C, longa Trim. 
, Terminalia Chebula Retz, 

. Terminalia Chebula Retz. 

. Terminalia Chebula Retz, 

Lepidium sativum L. 

.Asparagus officinalis L. 

.Prunus domestica L. var. Juliana 
.Malva sylvestris L. var. mauritiana Boiss. 
. Calendula offiicinalis L. 

. Citrullus Colocyrdhis Schrad. 

. Citrullus Colocynthis Schrad. 

, Terminalia Chebula Retz. 

. Terminalia Chebula Retz. 

.Juniperus excelsa Bieb. 

. Terminalia Chebula Retz, 

.Arsenic Trisulphide 
.Peganum Harmala L, 

.Peganum Harmala L, 

.Arsenic Trisulphide 
. Tribidus terresiris L. 

.Phoenix dactylifera L. 
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Hastah-i-albalu (Teh.). 
Hastah-i-naranj (Teh.). 
Hasta-i-zard alu (Pers.) 
Havah-i-chubah (Teh.), 

Hawuch (Turk.). 

Hebbel asle (Schl.). 

Hebbul-beneh (Ar.)— 

Helenion (Gr.). 

Hermodactyl (Gr.).. ., 

Hil (Ar.). 

Hil (Iraq). 

Hil-i-qurab (Teh., Isf.). 

Hinna (Iraq). 

Hinnay-i-barg (Teh.).. 

Hintah. 

Hintah Khushnah. 

Hintah Qandahari. 

Hintah walwal. 

Hira dukhi (Hind.).. .. 

Hirda (Bom.). 

Hishwarg (Bal.). 

Hsiang fu (Chin.). 

Hulbah (Iraq). 

Hurtamun (Iraq).. 


Prunus Cerasus L. 

Citrus sinensis (L.) Osbeck 
Prunus Armeniaca L. 

Onosma ecMoides L. 

Daucus Carota L. 

Tamarix pentandra Pall. 

Pistacia Khinjuk Stocks. 

Inula Helenium L. 

Colchicum luteum Baker and C. speciosum 
Stev. 

, Amomum subulatum Roxb. 

. Elettaria Cardamomum Maton. 

. Amomum subulatum Roxb. 

. Lawsonia alba Lam. 

. Lawsonia alba Lam. 

. Triticum sp. 

. Triticum durum Desf. (p. 182) 

. Triticum vulgare Vill. 

. Triticum sp. 

. Dracaena Cinnabari Balf. 

. Terminalia Chebula Retz. 

.Delphinium Zalil Ait. & Hemsl. 

. Cyperus roiundus L. 

. Trigonella Foenumrgraecum L. 

. Laihyrus sativus L. 


Idhrah baidha (Ar,)... 

Ighir iggur (Ar.). 

Ignatia Amara. 

Iklil (Teh.). 

Iklil-ul-malik (Ar.). 

Iklll-ul-mulk (Bom.)... 

Ilachi (Hind.).. 

Imra-harmal. 

‘Inab (Iraq)......... 

Inab-ath-thalab (Teh.) 

Inab-ed-dib (Ar.). 

Indrajaou (Hind;).... 
Indrazana (Hind.)— 

Intubus (Lat.). 

Irisha (Ind. bazaars).. 

Isbaghol (Bal.). 

Isband (Bom.). 

Isfedaj (Ar.). 

Isghand (Bal.). 

Ish-hony. 

Ishkar (Ind. bazaars). 

Iskhir (Ar.)... 

Ispaghul (Pers.). 

Isparak (Teh.). 

Isparza (Yark.). 

Isparzah (Teh.). 

Ispinakh (Iraq). 

Issikuttuz (Turk.).... 

l5Sg;un (Bal.). 

Izkhir-Hami (Ar.).... 


Sorghum vulgare Pers. 

Acorus Calamus L. 

Strychnos Ignatii Berg. 

Astragalus hamosus L. 

Astragalus hamosus L. 

Astragalus hamosus L. 

Elettaria Cardamomum Maton. 

Puniea Granatum L. 

, Vitis vinifera L. 

, Solanum nigrum L. 

, Solanum nigrum L. 

. Holarrhena antidysenteriea Wall. 

. Citrullus Colocynthis Schrad. 

. Cichorium Iniybus L. 

. Iris spuria Pall. 

.Plantago ciliaia Desf. (p. 165) 

. Corchorus olitorius L. 

. Plumbi Carbonas 
. Zataria muUiflora Boiss. 

. Gossypium peruvianum (p. 128) 

, See Cymbopogon Schoenanthus Spreng. 

. Cymbopogon Schoenanthus Spreng, 
.Plantago ovata Porsk. 

. Delphinium Zalil Ait. & Hemsl. 

. See Chahar-tukhmah 
.Plantago ovata Forsk, 

. Spinacia oleracea L. 

. Salvia Hydrangea DC. 

. Zataria multiflora Boiss. 

.Vetiveria zizanioides Stapf (also p. Ill) 
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Ja (Chin,). Thea sinensis L. 

Ja'ad (Iraq).. .. Teucrium Folium L. 

Jaephal (Hind.). Myristica fragrans Houtt. 

Ja'fari (Iraq). Tagates erecta L. 

Jamalgota (Punj.). Croton Tiglium L. 

Jangali-haladi (Hind.). Curcuma aromatica Salisb. 

Jav (Sind). Hordeum vulgare L. 

Jata-masi (Sans., Hind.). Nardostackys Jatamansi DC. 

Jatt (Ar.). Medicago saliva L. 

Jau (Iraq). Hordeum vulgare L. 

Jauz-i"buya (Teh., Ar.). Myristica fragrans Houtt. 

Jav (Hind.). Hordeum vulgare L. 

Jawz-i-rumi (Afg.). Juglans regia L. 

Jayanti (Beng.). Sesbania aculeata Poir. 

Jazar (Iraq). Daueus Carota L. 

Jazr-ul-bostani (Ar.). Daueus Carota L. 

Jequirity (Tupi, Brazil). Abrus precaiorius L. 

Jift (Teh.). Pistacia integerrima Stew. 

Jiljil (Iraq). Hibiscus cannabinus L. 

Jinjili (Hind.). Sesamum indicum L. 

Jira (Beng., Bom.). Cuminum Cyminum L. 

Jira-shak (N.E.Pers.). Carum Bulbocastanum Koch 

Joshan ShlrSzi (Teh.). Thymus Serpyllum L. var. Koisehyanus Boiss. 

Jouj macel (Ar.). Datura Stramonium L. 

Jowar (Hind.). Sorghum vulgare Pers. 

J6yi safid (Iraq). Hordeum vulgare L. 

Joyi siyah (Iraq). Hordeum vulgare L. 

Joz (Turk.). Juglans regia L. 

Ju (Kurd.). Hordeum vulgare L. 

Juft (Teh.). Pistacia integerrima Stew. 

Juntiyana (Duk.).. .Geniiana lutea L. 

Jupha (Plind.). Hyssopus officinalis L. var. angustifolia Boiss. 

Jutiyana (Isf.). Geniiana lutea L. 


Kababah-i-chlnl (Teh., Isf.). Piper Cubeba L. 

Kababah-i-dahan kushadeh (Fevs.). Zanthoxylum Rhetsa DC. 

Kabab-chini (Hind.). Piper Cubeba L. 

Kabar (Pers., Iraq). Capparis spinosa L. 

Kabiste talkh (Pers.). Ciirullus Colocynthis Schrad. 

Kachola (Pers.).See Datura Stramonium L, 

Kachura (Hind.). Curcuma Zedoaria Roxb. and C. Zerumhei 

Roxb. 

Kadu (Hind.). Cucurbita Pepo DC. 

Kaf-i-darya (Ar.). Sepia officinalis L. 

Kafshah (Teh., Ham.). Carthamus tinciorius L. 

Kahkuti (Bal.). Zizyphora tenuior L. 

Kahu-khaskabija (Hind.). Lactuca saliva L. 

Kaik-vash (Isf.). Crataegus orientalis Bieb. 

Kakanj (Isf., Teh.). Physalis Alkekengi L. 

Kakil-i-zard (Teh.). Nannorrhops Ritchieana Wendl. 

KakutI (Teh.). Zizyphora tenuior L. 

Kaladanah (Hind.). Ipomoea kederacea Jacq. 

Kala Drakh (Ind.). Vitis vinifera L. 

Kala jira (Hind.). Nigella sativa Sibth. 

Kalamb-ki-jar (fcnd.). Jateorhiza Columba Miers 

Kala-zirah (Afg.). Carum Bulbocastanum Koch 
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Kalpah (Bom.). 

Kalpora (Bal.). 

Kamal (Ind.). 

Kamela (Hind., Bom.). 

Kam-parah (Punj., Yark.).. 

Kandal (Afg.). 

Kangar (Isf., Teh.). 

Kangar-i-dahri (IsL, Teh.).. 

Kanim (Kurd.). 

Kanocha (Isf.). 

Kansburaj (Ind. bazaars)... 

Kapila (Mad.). 

Karafs (Iraq).. 

Karanaphal (Ar.). 

Karasza (Hind.). 

Karawyah (Iraq). 

Karaz (Ar.). 

Karbasu (Achundow). 

Karchak (Ham.). 

Karedemonah (Ham.). 

Karezgi (Bal.). 

Karkooti. 

Karkum (Pers.). 

Karkum (Teh.). 

Kami Yarikh (Tab.). 

Kar shutur (Pers.). 

Karut (Afg.). 

Karvaya-i-dashti (Pers.).. . 

Kashburat (Teh.). 

Kashburat-el-bir (Pers.).... 
Kashi (Hind., Bom., Beng.) 

Kashi (Leh). 

Kashir (Bal.). 

Kashk Kashk (Kurd.). 

Kashus (Pers.). 

Kashuth (Ar.). 

Kasis (Pers.). 

Kassutha ((Jr.). 

Katan (Ait., Afg.). 

Katek bah(?) (Teh.). 

Katbira (Teh.). 

Kat-i-gulabI (Teh.). 

Katira gond (Hind.). 

Kat karanj (Hind.). 

Katun (Ait., Afg.). 

Kavl-a-kuknar (Pers., Afg.}, 

Kawich (Isf.). 

Keruwiah (Isf.)... 

Kesa. 

Kesar (Kash.)..... 

Kesara (Hind.). 

Kesari (Hind.). 

Keshus (Pers.). 

Khabazi (Ar.). 

Khadrawi (Iraq). 

Khakechi (Schl.)... 


. Cinnamo7num Cassia Blume 
. TeiLcrium Stoeksianum Boiss. (p. 178) 

. Nymphaea sp. (p. 144) 

. Mallotus pkilippinensis Muell. Arg. 

. See Chahar-tukhmah 
. Dorema Ammoniacum Don 
. Cynara Scolymus L. 

. Cynara Scolymus L. 

. Triticum vulgare Vill. 

. Salvia macrosiphon Boiss. 

. Adiantum Capillus-Veneris L. 

. Mallotus pkilippinensis Muell. Arg. 

. Apium graveolens L. 

. Eugenia aromatica Baill. 

. Prunus Cerasus L. 

. See Peucedanum graveolens Benth. <fe Hook. 

. Prunus Cerasus L. 

• See Roccella Montagnei Bel. 

. Ridnus communis L. 

. Conium maculaium L. 

. Solanum nigrum L. 

.Egyptian Earth, Sigillated Earth 
. Crocus sativus L. 

.Curcuma domestica Val. and C. longa Trim. 
,Plantago sp. 

.Alhagi camelorum Fisch. 

. Bos indicus 
. Conium maculaium L. 

.Adiantum CapiUus-‘Veneris L. 

.Adiantum Capillus-Veneris L. 

. Cichorium Irdyhus L. 

. See Saccharum offldnarum L. 

. Erysimum repandum L. 

.Bos indicus 

. Cuscuta planifolia Ten. and C. hyalina Roth 
. Cuscuta planifolia Ten. and C. hyalina Roth 
.Lepidium Iheris L. (p. 171) 

.Cuscuta planifolia Ten. and C, hyalina Roth 
. Linum usitatissimum L. 

.Pyrethrum sp.(?) 

.Astragalus gummifer Labill. 

. Uncaria Gambler Roxb, 

.Astragalus gummifer Labill. 

, Caesalpinia Bonducella Roxb. 

. Linum usitatissimum L. 

. Papaver somniferum L. 

. Crataegus orientalis Bieb. 

. ChaerophyUum sp. 

.Quercus sp. 

. Crocus sativus L. 

. Crocus sativus L. 

.Lathyrus satitms L. 

. Cuscuta planifolia Ten. and C. hyalina Roth 
. Malva sylvestris L, var. mauriiiana Boiss. 
.Phoenix dactylifera L. 

.Erysimum repandum L. 
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Khak-i-mugl (Teh.). Commiphora Molmol Engl. 

Khakshir (Teh.). Sisymbrium Sophia L. (also p. 118) 

Khakshir-i-shirin (Teh.). Sisymbrium Sophia L. 

Khakshir-taikh (Isf.). Erysimum repandum L. 

Khaksi (Hind.). Sisymbrium Sophia L. 

Khalal. Phoenix dactylifera L. 

Khalal-i-naranj (Teh.). Citrus sinensis (L.) Osbeck 

Khand (Leh).See Saccharum officinarum L. 

Kharbuz (Ind. bazaars). See Citrullus vulgaris Schrad. 

Kharbuzah-rubah (Pers.). Citrullus Colocynthis Schrad. 

Khardal. Brassica nigra (L.) Koch 

Khardal-i-shahrl (Teh., Ham.). Salvia sp. 

Khar-danick (Bal.). Planiago ovata Forsk. 

KhSr-khasak (Teh.). Tribulus terrestris L. 

Khar mahra (Pers.). Cypraea moneta L. 

Khamuban (Isf.). Prosopis Stephaniana Kunth 

Khar-shnai (Kash.). Pistada integerrima Stew. 

Khas Khas (Hind.). Vetiveria zizanioides Stapf 

Khasib. Phoenix dactylifera L. 

Khatmi.See Malva sylvestris L. var. mauritiana Boiss. 

Khatmolt (Bal.).See Mummy 

Khavi (Hind.). Cymbopogon Schoenanthus Spreng. 

Khazari-iblls. Caesalpinia Bonducella Roxb. 

Khib-baze (Schl.). Malva sylvestris L. var. mauritiana Boiss. 

Khili-wili (Tab.). Lepidium Draba L. 

Khira (Punj.). Cucumis sativus L. 

IChitmi.See MaXva sylvestris L. var. mauritiana Boiss. 

Khitmi-i-kuchak (Pers.). Malva sylvestris L. var. mauritiana Boiss. 

Khorasain-ajwan (Ind. bazaars)... ,Conium maculatum L. 

Khove (Afg.). Nannorrhops Ritchieana Wendl. 

Khu (Afg.). Nannorrhops Ritchieana Wendl. 

Khubah (Ar.).... Erysimum repandum L. 

Khubani (Hind.). Prunus Armeniaca L. 

Khub-kalan (Hind.). Sisymbrium Sophia L. 

KhulanjSn (Teh.). Languas officinarum Burkill 

Khun-i-siyavash (Isf.). Dracaena Cinnabari Balf. 

Khurma.... Phoenix dactylifera L. 

Khushak (Ham.).. . Asparagus adscendens Roxb, 

Khushk-horak (Afg.). Bos indicus 

Kinguere (Schl.). Cynara Scolymus L. 

Kira (Hind.). Cucumis sativum L. 

Kirmani (Isf.). Carum Bulbocastanum Koch 

Kisa. Quercm sp. 

Kishah-i-kasni (Ham., Teh.). Cichorium Intybus L. 

Kisher Kundur.. .Boswellia Carterii Bird. 

Kish-kash (Ar.)-.*. Papaver somniferum L. 

Kishmish (Pers.)... Vitis vinifera L. 

Kishmish-askari (Bagh.).. Vitis vinifera L. 

Kishmish-i-dugh (Bagh.). Vitis vinifera L. 

Kishmish4-kuli (Teh.)... ,Loranthus Grewinkii Boiss. & Bunge 

Kishmish-i-sabza.h (Bagh.).. Vitis vinifera L. 

Kishmish-kawali (Ind, bazaars)- Loranthus Grewinkii Boiss, & Bunge 

Kisht bar Kisht (Pers.). .... Melicteres Isora L. 

Kodu (Ind. bazaars)..See Citrullus vulgaris Schrad. 
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Kohi bang (BaL). 

Kohl Farsi (Pers.). 

Kohl Kirmani. 

Kondochi (SchL). 

Koriyan (Gr.).. 

Komub (Isf.). 

Kors-i-kamar (Ait.). 

Koshataki (Sans.). 

Krafas-al-bir (Iraq). 

Kriwarik (Turk.). 

Krut (Afg.). 

Kuchila (Hind.). 

Kuchulah (Teh,)... 

Kuhan-i-shutur (Teh.). 

Kuhl (Pers.). 

Kukil-i-pol (Kash.). 

Kulambu (Teh.). 

Kunbut (Syr.). 

Kundij (Turk.). 

Kundur (Achundow). 

Kundur (Teh.). 

Kundura unsa and zakara. 

Kundusch (Achundow). 

Kundush (Ham., Teh.). 

Kunjad (Bom.). 

Kunjad (Kurd.). 

Kunjada (Ait.). 

Kunjidah-i-surkh u safid (Teh.) 

Kurdumana (Hind.). 

Kurk amla (Turk.)... 

Kurwa (Ar., Iraq). 

Kusam (Hind.).. 

Kusa misri (Leh). 

Kust (Ham.). 

Kutha Kushta patchuk (Hind.). 
Kuzbara (Ar., Iraq)..... 


.Hyoscyamus reticulatus L. 

. AstragalvrS fasdculaefolius Boiss, 

. Astragalus fasdculaefolius Boiss. 

. Veratrum album L. 

. Coriandrum sativum L. 

.Prosopis StepJianiana Kunth 
. Entada gigas (L.) Fawc. & Rendle 
.Luffa acutangula Roxb. 

. Adianium Capillus-Veneris L. 

. Agaric 
. Bos indicus 

.Strychnos Nux Vomica L. 

. Strychnos Nux Vomica L. 

Camelus dromedarius L. 

.Antimonium Sulphidum 
. Cuscuta planifolia Ten. and C. hyalina Roth 
. Jaieorhiza Columba Miers 
.Prosopis Stephaniana Kunth 
. Sesamum indicum L. 

. Gypsophila paniculata L. 

. Boswellia Carterii Bird. 

. Boswellia Carterii Bird. 

, Gypsophila paniculata L. 

, Veratrum album L. 

Astragalus fasdculaefolius Boiss. 

Sesamum indicum L. 

Astragalus fasdculaefolius Boiss. 

Astragalus fasdculaefolius Boiss. 

Conium maculatum L. 

Phyllanthus Emblica L. 

Ridnus communis L, 

Carihamus iinctorius L. 

See Saccharum offidnarum L. 

Saussurea Lappa C. B. Clarke 
Saussurea Lappa C. B. Clarke 
Coriandrum sativum L. 


Lachyat-as-sheikh. 

Lakh (Bom.)... 

Lala (Afg.)... 

Lal-chandan (Hind.). 

Lai mirch (Hind.). 

Lang (Guz.). 

Lapis jadaicus (Ph. Pers.) 

Lar (Kash.). 

Lasurkh (Teh,, Isf.). 

Laung (Hind.)... 

Leeka (Iraq)..... 

Lehsan (Hind.).. 

Lek-poshte (SchL)...... 

Lesan ul Lamal (Ar.)_ 

Liane vermifuge (Fr.)..,. 
lihayat as-shSyib (Bagh.) 
Lihayat as-shayib (Iraq). 

Libur.... 

Limmon Basra (Iraq)..., 


. See Lecanora esculenia Eversm, 
.Laihyrus saiivus L. 

, Tulipa montana Lindl. 

Pterocarpus santalinus L. 

.Capsicum frutescens L. 

.Laihyrus saiivus L. 

Cidaris sp. 

, Cucumis saiivus L. 

Cupri oxidum 
Eugenia aromatica Baill. 

.Rhodymenia sp. 

Allium sativum L. 

Testudo horsfieldii Grey and T. graeca 
Plantago ovata Forsk. 

.Quisqualis indica L. 

Moccella Montagnei B6L 
Cladophora Bp, (p. 165) 

.Phoenix dactylifera L. 

Citrus aurantifolia (Christm.) Swingle 
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Limon (Iraq). Citrus aurantifolia (Christm.) Swingle 

Limon-amman (Iraq). Citrm aurantifolia (Christm.) Swingle 

Livas (Pers., Ar.). Rheum Ribes L. 

Lizan ul usafir (Achundow). Holarrhena antidysenterica Wall. 

Lubia (Iraq). Vigna Catjang Walp. 

Lubia (Teh.).*... Phaseolus vulgaris L. 

Lubia-kermiz (Teh.). Phaseolus vulgaris L. 

Lubiya-gul (Teh.). Dolichos Lablab L. 

Lukah (Kurd.). Gossypiums^, (p. 123) 

Lyka (Iraq). Rhodymenia sp. 


Mab-ul-dan (Ar.). 

Maghdunes (Iraq). 

Maglah. 

Mahizahraj (Ar.). 

Mahriz (Kash.). 

Maiphala (Hind.). 

Majandri (Bal.). 

Mak (Bal.). 

Mamiran (Teh.). 

Mamiz (Teh.). 

Mamiz-i-kiri (Teh.). 

Man jit (Hind.). 

Mansaril (Kash.). 

Marchubah (Ham.). 

Mardan gusht. 

Marg-i-mahl (Teh.). 

Marjanjush (Achundow) 

Marmut (Ait.). 

Marorphali (Hind.). 

Marv (Isf.). 

Marva (Yark.). 

Maryam nukhudi (Teh.) 

Marzanjush (Tab.). 

Marzanpish (Teh.)..... 

Mash (Iraq, Pers.).. 

Masha (Sans.). 

Mashana churro (Bal.).. 

Mash-i-maha (Afg.). 

Masur (Hind.). 

Maur (Bal.). 

Mayah-i-barrah (Isf.)... 

Mazaryun (Teh.). 

Mazu (Isf.). 

Meriam Nekhodi (Teh.). 

Metahk (Iraq). 

Methi (Hind., Bom.)... 
Mishi. 


Melia Azedaraeh L. 

Carum Petroselinum Benth. & Hook. 
Matricaria sp. 

Verbascum Thapsus L. 

See Lecanora esculenta Eversm. 
Quercus infectoria Olivier 
Sesbania aeuleata Poir. 

Vigna Catjang Walp. 

Coptis Teeta Wall. 

Capra sp. 

Capra sp. 

Rubia Cordifolia L. and R. tinctorium 
Polygonum amplexicaule Don (p. 156) 
Asparagus adscendens Roxb. 

Stachys lavandulaefolia Vahl 
Anamirta paniculata Coleb. 

Origanum Majorana L. (p. 174) 
Boucerosca AucheriCl) (p. 135) 
Helicteres Isora L. 

Salvia macrosiphon Boiss. 

See Chahar-tukhmah 
Teucrium Polium L. 

Stachys lavandulaefolia Vahl 
Zataria multiflora Boiss. 

Phaseolus radiatus L. 

Phaseolus radiatus L. 

Mummy 

Phaseolus radiatus L. 

Lens esculenta Moench 
Salvia aegyptica L. (p. 169) 

. Ovis sp. 

Verbascum Thapsus L. 

, Quercus infectoria Olivier 
Teucrium scordioides Schreb. (p. 177) 

. Juglans regia L. 

, Trigonella Foenum-graecum L. 
Phoenix dactylifera L. 


Mishk-i-taramashia (Ind. bazaars)..Zfzi/pfeora tenuior L. 

Mishmish (Iraq). Prunus Armeniaca L. 

Mia-i (Egy.)..See Saccharum officinarum L. 

Mivah-i-zaban-i-gunjishk (Pers.).. .Holarrhena antidysenterica Wall. 

Moghl-ezregh (Schl.). Commiphora Mukul Engl. 

Moma (Hind.). Hymenopterat Apoidea 
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Moohar-khas (Ind, bazaars).. , 

Motha (Hind.). 

Muchchah (Isf.). 

Mughat (Egy.). 

Mugrila (Hind.). 

Mukhlisah. 

Mukul, See muql 

Mula (Hind.). 

Mulukhiyah (Iraq).. .. 

Mum (Teh.).. 

Mum-i-kafuri...... 

MumiyS (Pers.). 

Mumiyal (Pers.).. 

Munakha (Pers.). 

Mun-e-makki (Teh.). 

Muql (Ar.). 

Muql-i-abair (Teh.). 

Muql-i-azraq (Teh.). 

Muql-i-yahud (Teh.). 

Mur (Hind., Bom.). 

Murda sang (Teh.). 

Murda sang-i-nugra’i (Teh.).. 
Murdasang-i-tila’I (Teh.).. .. 

Murd-i-sabz. 

Muro (Hind.). 

Musabbar (Ar.). 

Muschk-i-zemin. 

Myrrha meehensis (Ph. Pers.) 


Adiantum Capillus-Veneris L. 

, Cyperus rotundus L. 

, Lepidium Draba L. 
.Glossostemon Bruguieri Desf. 
.Nigella saliva Sibth. 
.Matricaria sp. 

.Raphanus sativTis L. 

. Corchorus olitorvas L. 
.Hymenoptera, Apoidea 
.Hymenoptera, Apoidea 
.Mummy 
.Mummy 
. Vitis vinifera L. 

. Commiphora Molmol Engl. 
.See Commiphora Mukul Engl. 
.Commiphora Mukul Engl. 

. Commiphora Mukul Engl. 

. Commiphora Mukul Engl. 

. Commiphora Molmol Engl. 
.Plumbi Oxidum 
.Plumbi Oxidum 
.Plumbi Oxidum 
.Myrtus communis L. 
.Raphanus sativus L. 

.Aloe Perryi Baker 
. Cyperus rotundus L. 

. Commiphora Molmol Engl. 


Nafal (Iraq). 

Nafil (Iraq). 

Nakhl. 

Nakhud (Teh,, Punj., Turk.). 

Namak (Teh.). 

Kaphae flores (Schl.).. .. 

Nar (Turk.)... 

Nasabldah-i-kirmani (Teh.)... 

Nashwar (Pers.). 

Nenuphar (Ph, Pers.). 

Nil (Hind.).. 

NH-kanthe (Punj.). 

Nilufar..... 

NihHar-i-kirmanashahi (Teh.), 

Nishastah (Teh.)... 

Nisik (Kurd, in Iraq). 

Nok (Kurd.)... 

Normush (Ham.). 

Nukhud-i-alyand (Teh., Isf.)., 
Nukhund-i-alavandi (Ar,).. .. 

Numi Basra,.. 

Nur-mtis (Ham,).. 


, Trifolium repens L. 

, Trifolium repens L. 

Phoenix dactylifera L. 

, Cicer arietinum L. 

.Sodium carbonate 
.Citrus sinensis (L.) Osbeck 
.Punica Granatum L. 

.Indigofera tinctoria L. 

.Nicotiana sp. 

.Nymphaea alba L. 

.Indigofera tinctoria L. 

.Chrozophora verhascifolia Juss. 

. See Nymphaea alba L. 

.Nymphaea alba L. 

. Triticum vulgare Vill. 

.Lens esculerda Moench 
. Cicer arietinum L. ^ 

.Ochrocarpus longifolius Benth. & Hook, 
. Atisiolochia rotunda L. 

.Aristolochia rotunda L, 

.Citrus aurantifolia (Christm.) Swingle 
.Ochrocarpus longifolius Benth. & Hook. 


Omum (Tam.)... ;... Carum copiicum Benth. & Hook. 

Orlsa (iig.)..... Iris spuria Pall. 

<^Fte>colla (Lat^)*... ....Mummy 

. CMhohkhodouoe (Schl.)... Lavandula dentata L. 
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Pachman-i-puh (Teh.). 

Padzahr (Pers.). 

Paglah (Kurd.). 

Paiwand-e-maryam (Pers.). 

Pala-mangy (Kash.). 

Palas Keby (Hind.). 

Palaspapado (Duk.). 

Palsan (Hind.). 

Pambu (Kurd.). 

Pambuq (Turk.). 

Panirak. 

Panir mayeh. 

Papal (Pers.). 

Papita (Ar., Hind., Bom.).. 

Paptiyal (Teh.). 

Parakeh-i-hindi (Teh.). 

Parr-i-siyavash. 

Pat (Beng.). 

Patchak (Beng.). 

Pathar-ka-ber (Hind.). 

Pating (Afg.). 

Pechak (Hind.). 

Peganon (Scripture). 

Penirek (Schl.). 

Phataki (Hand.). 

Phitkari (Hind.). 

Piaz (Kurd.). 

Pilah abrisham (Teh.). 

PUeh. 

Pil gush. 

Pinang (Mai.). 

Pirinj (Turk.). 

Pistah (Teh.). 

Pitar saleri (Hind.). 

POst-a-kuknar (Pers., Afg.). 

Post4-limon (Afg.). 

Post-i-naranj. 

Prabala (Sans.). 

Psylli semina (Ph. Pers.)... 

Pudina (Hind., Pers.). 

Punah (Teh.). 

Pune (Teh.). 

Punir-mayeh-shutur (Pers.) 

Punjah-i-salaba. 

Pust-i-kinah-kinah (Teh.). , 

Pust-i-pistah (Teh.). 

Pust-i-utruj (Teh.). 


Helicteres Ipiora L. 

Capra aegagrus Gmel. 

Vida Faba L. 

Prunus Mahaleh L. 

See Lecanora esculenta Eversm. 

Butea frondosa Roxb, 

Butea frondosa Roxb. 

Hibiscus cannabinus L. 

Gossypium sp. (p. 123) 

Gossypium sp. (p. 123) 

See Malva sylvestris L. var. mauriiiana Boiss. 
Ovis sp. 

Areca Catechu L. 

Strychnos Ignatii Berg. 

Strychms Ignatii Berg. 

.Butea frondosa Roxb. 

Adiantum Capillus-Veneris L. 

, Bombyx fortunatus Hutton 
Saussurea Lappa C. B. Clarke 
Cidaris sp. 

Prunus Armeniaca L. 

, Helicteres Isora L. 

.Ruta graveolens L. 

Malva sylvestris L. var. mauritiana Boiss. 
Alum 
, Alum 

.Allium Cepa L. 

, Bombyx fortunatus Hutton 
. Bombyx fortunatus Hutton 
. Inula Helenium L. 

. Areca Catechu L. 

. Oryza sativa L. 

. Pistada vera L. 

, Carum Petroselinum Benth. & Hook. 

Papaver somniferum L. 

, Citrus aurantifolia (Christm.) Swingle 
.Citrus sinensis (L.) Osbeck 
. Cor allium rubrum Lam. 

.Plantago ovata Forsk. 

. Meniha sylvestris L. 

. Mentha sylvestris L. 

. Quercus Vallonea Kotschy 
. Camelus dromedarius L. 

. Orchis latifolia L. 

. Cinchona Calisaya Wedd. 

. Pistada vera L. 

. Citrus sinensis (L.) Osbeck 


Qalyab (Teh.).Sodium Carbonate 

Qamr-ad-din. Prunus Armeniaca L. 

Qanaqinah (Iraq). Cinchona Calisaya Wedd. 

Qantaryun (Teh.). Equisetum ramosissimum Desf. 

Qarah Koz (Turk.)... .Calendula offidnalis L. 

Qaranful (Iraq)... Eugenia aromatica Baill. 

Qar^ul-asward (Iraq)... Eugenia aromatica Baill. 

Qarch (Teh.)...Agaric 
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Qar-i-qurtit (Teh.). Bos indicus 

Qarpuz (Turk.). Citrullus vulgaris Schrad. 

Qatera (Hind.). Astragalus gummifer Labill. 

Qatt (Ar.). Medicago saliva L. 

Qodumah (Ar.). Alyssum campestre L. 

Qimah baqan (Turk.). Helianthus annuus L. 

Qunbalilah (Teh.). Malloius philippinensis Muell. Arg. 

Qunnab. Hibiscus cannabinus L. (p. 125) 

QurdumanS (Teh.). Chaerophyllum sp, 

Qurs-i-kamar (Teh.). Entada gigas (L.) Fawc. & Rendle 

Qurtum (Ar.). Carthamus iinctorius L. 

Qurunbad (Teh.). Curcuma aromaiica Salisb. 

Qurut (Teh.). Bos indicus 

Qust-i-talkh (Teh.). Saussurea Lappa C. B. Clarke 

Qutn (Ar.). Gossypium sp. 

Qutn Amerikani. Gossypium hirsutum L. (p. 122) 

Qutn Iraqi. Gossypium herbaceum L. (p. 122) 

Qutn Misri. Gossypium sp. (p. 123) 

Rad. Junci odorati (Ph. Pers.). Cyperus rotundus L. 

Rahishi (Ar.). Sesamum indicum L. 

Raihan (Ar.). Ocimum Basilicum h. 

Raihan (Yark.).See Chahar-tukhmah 

Raiz de China (Port.). Smilax China L. and S. glabra Roxb. 

Rajajira (Bom.). Corchorus olUorius L. 

Rakta Chandana (Sans.). Pterocarpus sanialinus L. 

Rangan-ki-bel (Hind*). Quisqualis indica L. 

Rangh (Ar., Hind.). Lawsonia alba Lam. 

Rang-i-kirmanI (Teh.). Indigofera tinctoria L. 

Rang-i-sabidah (Teh.). Indigofera tinctoria L. 

Rang-i-vasmah (Teh.). Indigofera tinctoria L. 

Rang-mehndi (Hind.). Lawsonia alba Lam. 

Ranj-i-badshah. Onosma sp. 

Rasan. Inula Helenium L. 

Rashi (Bagh.)... Sesamum indicum L. 

Ra’s-i-hindi (Teh.). Inula Helenium L. 

Rasin (Hind.). Sesbania aculeata Poir. 

Rasna (Hind.). Inula Helenium L. 

Ratanjali (Guz.). Pterocarpus sanialinus L. 

Ratanjot (Hind.)... Onosma echioides L. 

Rati (Hind.). .Abrus precatorius L. 

Ratiyanah (Teh.). Pterocarpus sanialinus L. 

Razmah (Kash.). Phaseolus vulgaris L. 

Resha4-l5^var (Ham., Isf., TehJ)..Cuscuta planifoliaTen. and C, hyalina Roth 

Resham... Bombyx foriunatus Hutton 

Resham-ki-keri (Duk.)... .Bombyx fortwmtus Hutton 

Reyhane Kouhi (Schl.). Odmum canum Sims 

Risha Baba Adam (Schl.). Arctium Lappa L. 

Rishah havah-i-chubah (Ham.). Onosma echioides L. 

R!shah-i~anar (Teh.)., .Punica Granaium L. 

Rishah-i-anjabar (Teh.). .Polygonum Bistorta L, 

Rfehah-i-arisa (Teh.). Iris spuria Pall. 

Rishah-i-asl-i-sus (Teh.).. .Glycyrrhiza glabra L. 

Rishah-i-baba-Ad^ (Teh .)......, Arctium Lappa L. 

RiShah-i-kabar (Teh,)-. Capparis spinosa L. 

RlShah-i-kalafs (Teh.).. *... .Ferula Sumbul Hook. f. 
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Rishah-i-khatmi (Ham.)_ 

Rishah-i-rSziyanah (Teh.).. 
Rishah-shah-tut (Teh.).... 

Rishah tamesh (Teh.). 

Rish-shar (Teh.). 

Rivand-i-chini (Isf., Teh.).. 

Riwas (Punj.). 

Roghan-i-khash khash. 

Roghan-i-zagher (Ait., Afg.) 

Rojia (Port.). 

Rounace (Schl.). 

Rubb-i-sus. 

Rughan-i-char-i-chesak.... 

Ruhan (Kurd.). 

Runas (Teh., Isf.). 

Runiyas (Teh., Isf.). 

Rutab. 

Ruzz (Ar.). 


Althaea lavateraefolia DC. 

Foeniculum vulgare Mill. 

Morus nigra L. 

Plumbago rosea L. 

Ferula galbaniflua Boiss. 

Rheum palmatum L. 

Rheum Ribes L. 

Papaver somniferum L. 

Linum mitaiissimum L. 

Tagetes erecta L. 

Rubia Cordifolia L. and R. tinctorium L. 
Glycyrrhiza glabra L. 

See Trihulus terrestris L. 

Ocimum Basilicum L. 

Rubia Cordifolia L. and R. tinctorium L. 
Rubia Cordifolia L. and R. tinctorium L. 
.Phoenix dactylifera L. 

Oryza saliva L. 


Sa*ad (Iraq). 

Sa^atar (Ind. bazaars)— 

Sabr-i-zard (Teh.). 

Sadaf (Ar.). 

Sadhaj-i-hindi (Isf.). 

Safid ab-i-shaikh (Teh.).. 

Sag-anjar... 

Sages (Staff,). 

Sagiz-i-safid (Teh.). 

Sag Palak (Hind.). 

Sa’ir. 

Saisaban (Egy.). 

Sajji mati. 

Saka-binaja (Ar.). 

Sakblnaj (Teh.). 

Sakulali (Teh.). 

Sa^ab (Teh.). 

Salab-misri (Ar.). 

Samagh Hamama (Hind.), 
Samgh Arabi (Ar., Pers.). 
Samgh-i-arzhan (Teh.).. . 

Samgh nadh (Punj.). 

Samudraphena (Sans.)... 

Sana (Teh.). 

Sana-hindi (Ar.). 

Sana-mukhi (Iraq). 

Sandal-i-safid (Teh.).... 

Sandal-i-surkh (Teh.)- 

Sandalus (Ind, bazaars).. 
Sang-i-marjan (Hind.).. ., 
Sang-i-sar-i-mahi (Ind.).. 
Sang-i-shadnaj (Afg.),.. . 
Sang-i-yahuda (Pers.)..,. 

Sanjirahut (Sans.). 

Sansaq (Ar.). 

Saosafid (Ait.). 

Sapistan (Pers.). 


Cyperus rotundus L. 

Zataria multifiora Boiss. 

Aloe Perryi Baker 
Cypraea moneta L. 

Cinnamomum Cassia Blume 
Plumbi Carbonas 
Solanum Dulcamara L. (p. 172) 
Pistacia Terebinthus L. 

Pistada Terebinthus L. 

Spinada oleracea L. 

Phoenix dactylifera L. 

Sesbania aculeata Poir. 

Sodium Carbonate 
Ferula persica Willd. 

Ferula persica Willd. 

Commiphora Mukul Engl. 

Orchis latifolia L. 

Orchis latifolia L. 

, Dorema Ammoniacum Don 
, Acacia Senegal Willd. 

Acacia Senegal Willd. 

, Nummulites sp. 

. Sepia officinalis L. 

. Cassia acutifolia Delile 
, Cassia acutifolia Delile 
. Cassia acutifolia Delile 
.Santalum album L. 

.Pterocarpus santalinus L. 

. Trachylobium Hornemannianum Hayne 
. Corallium rubrum Lam. 

.Percomorphiy Sdaendae 
.Nummulites sp. 

. Cidaris sp. 

. Calcium Sulphate 
, Stachys lavandulaefolia Vahl 
.GypsophUa paniculata L. 

, Cordia Myxa L. 
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Sarcocolla (Gr.). 

Sarish. 

Sarsand (BaL). 

Sarsun (Hind.). 

Sarwali (Hind.). 

Satanj (Punj.)... 

Satari (Hind.). 

Satannul (Hind.). 

Satavar (Hind.). 

Sawa (Hind.). 

Sebestan (Pers.). 

Seetere (Schl.). 

Seid (Sud.). 

Sek binedge (Schl.). 

Sekran (Syr.). 

Semen Bardanae (English Herbal 

1730). 

Semen Basilici (Old Herbals). 

Sem. Cichorii (Ph. Pers.). 

Sepistan (Teh.)... 

Sesbaniyah (Iraq). 

Seta Kundura (Hind.). 

Shabbit (Ar.). 

Shaf-i-mamita (Teh.). 

Shaftal (Punj., Bal.). 

Shagagi (Teh.). 

Shahdanej-i-‘adasi (Teh.). 

Shahdeve (Hind.). 

Shahi (Leh),.... 

Shahna (B^.). 

Shahtarrah (Pers.).. 

Shah-tut (Pers.). 

Sha*ir.. 

Sha’ir Abu Sikkatain (Ar.). 

Shakir Abu Suwaif (Ar.)... 

Sha'irah... 

Shakir Sparqalan (Ar.). 

Shakakula micari (Hind.). 

Shakar (Pers.). 

Shakar-insurkh (Teh.). 

Shakar tiqal (Teh.). 

Sh^hah-i-mari5n (Teh.). 

Shakr-ul-ashar (Pers.). 

Shamballlah (Teh.)....... 

Shami (Iraq)..... 

ShamS“Wa-qamar (Iraq).. 

Shar-al-anat (Iraq). 

Shatarrah (Teh., M.). 

Sha'ur..... 

Sheb (Bagh., Iraq)..... 

Shekakul(Teh.),..... 

Shijar (Iraq)—............... 

ShSib (Turk.)..... . 

Shinah A^hi (Bat). 

Shhi^gaz . ..1 ... 

Shirias.... 


. Astragalus fasdculaefolius Boiss. 

, Eremurus Aucherianus Boiss. 

Salvia Hydrangea DC. 

Brassica campestris L. var. Napus Bab. 

Celosia argeniea L. 

Nummulites sp. 

Ruta graveolens L.' 

Asparagus adscendens Roxb. 

Asparagus adscendens Roxb. 

Peueedanum graveolens Benth. & Hook. (p. 148) 
Cordia Myxa L. 

Thymus Serpyllum L. var. Kotsehyanus Boiss. 

, Cyperus rotundus L. 

Ferula persica Willd. 

Wiihania Somnifera Dunal 

, Arctium Lappa L. 

, Ocimum Basilicum L. 

. Cichorium Intybus L. 

. Cordia Myxa L. 

, Seshania aculeata Poir. 

. Boswellia Carterii Bird. 

.Peueedanum graveolensB&ath.. & Hook. (p. 148) 
, Clyster 

. Trifolium repens L. 

. Trachydium Lehmanni Benth. 

.Nummulites sp. 

.Chrozophora verhascifoUa Suss. 

. See Saccharum oFicinarum L. 

.Pistacia vera L. 

.Fumaria parviflora Lam. 

.Morus nigra L. 

.Hordeum sp. 

.Hordeum sp. 

.Hordeum sp. 

.Hordeum sp. 

. Hordeum sp. 

.Asparagus adscendens Roxb. 

.Saccharum offidnarum L. 

.Saccharum offidnarum L. 

.Echinops persicus Stev. 

.Corallium rubrum Lam. 

, Coioneaster nummularia Fisch. & Mey. 

. TrigoneUa Foenum-graecum L. 

. CitruUm vulgaris Schrad. 

.Helianthus annuus L. 

.Adianium Capillus^-Veneris L. 

.Fumaria parviflora Lam. 

.Hordeum sp. 

.Alum 

. Trachydium Lehmanni Benth. 

.CricurHta Pepo DC. 

.Oryza satimh. 

.Datura Stramonium L. 

.Tamarix pentandra Pall. 

.Eremurus Aucherianus Boiss. 
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Shir Kalan (Teh.). 

Shir Khisht (Teh.). 

Shir-milk (Pers.). 

Shir-zad (Teh.). 

Shitaraj (Teh.). 

Shivit (Isf.). 

Shok (Ar.). 

Shorah (Hind.). 

Shudnuj udsee (Ar.). 

Shurah-i-qalam (Teh.).. . 

Shuwairib. 

Shuwandar sukari (Iraq). 

Siah gaz. 

Sibar (Ar.). 

Silaigah (Iraq). 

Silaijah (Iraq). 

Silajatu (Sans.). 

Silajit (Hind.). 

Siliq (Turk.). 

Sim (Hind.). 

Simbi (Sans.). 

Simsim (Iraq). 

Sindur (Bom.). 

Sinjad-i-talkh (Teh., Isf.). 

Sinn-aj-jamal. 

Sinn-al-fil. 

Sipand (Teh.). 

Sipi (Hind.). 

Sir (Teh., Iraq). 

Siris. 

Sirish-i-narm. 

Sirlsh-i-safld (Isf., Teh.).. 

Siyah-danan (Teh.). 

Siyah-tukhmah (Teh.).. . 

So-ad (Ham.).. 

Som (Ar.). 

Soo^juch (Kurd.). 

Sopari (Hind.). 

Soyah (Hind.). 

Spati-kari (Sans.). 

Spistha (Afg.). 

Stigu (Afg.). 

Subz-i-gulanj (Teh.). 

Sudab (Teh.). 

Sudaba (Ar.)... 

Sufeda (Hind.). 

Sufed musli (Bom.). 

Sufid pathar (Hind.). 

Sukhur. 

Sumbul (Teh.). 

Sumbul-i-latif (Teh., Isf.). 

Sumbul-jibali (Ar.). 

Sumbulu’l-tib (Tell., Isf.). 
Sumgh alucha (Pers.)..., 
Summaq (Teh.). 


,Aeanthophyllum squamosum Boiss. 
Cotoneaster nummularia Fisch. & Mey. 

, Cotoneaster nummularia Fisch. & Mey. 
Lecanora esculenta Eversm. 

.Plumhcigo rosea L. 

Peucedanum graveolens Benth. & ECook. 
Prosopis Stephaniana Kunth 
Potassium Nitrate 
Nummulites sp. 

Potassium Nitrate 
Hordeum sp. 

, Beta vulgaris L. 

Tamarix articulata Vahl (p, 176) 

Aloe Perryi Baker 
Beta vulgaris L. 

Beta vulgaris L. 

Mummy 
Mummy 
, Beta vulgaris L. 

.Dolichos Lahlah L. 

Dolichos Lahlah L. 

. Sesamum indicum L. 

. Plumbi Oxidum 
.Melia Azedarach L. 

. Triticum sp. 

Triticum sp. 

Peganum Harmala L. 

, Cypraea moneta L. 

.Allium sativum L. 

, Eremurus Aucherianus Boiss. 

. Eremurus Aucherianus Boiss. 

, Eremurus Aucherianus Boiss. 

.Nigella sativa Sibth. 

Nigella sativa Sibth. 

, Cyperus rotundus L. 

, Allium sativum L. 

. Vitis vinifera L. 

, Areca Catechu L. 

Peucedanum graveolens Benth. & Hook* 
Alum 

. Medicago sativa L. 

.Prunus Armeniaca L. 

.Pistacia Khinjuk Stocks. 

. Ruta graveolens L, 

,Ruta graveolens L. 

. Plumbi Carbonas 
, Asparagus adscendens Roxb. 

. Calcium Sulphate 
.Pistacia Trehinthus L. 

.Ferula Sumbul Hook. f. 

.Nardostachys Jatamansi DC. 
.Nardostachys Jatamansi DC. 
.Nardostachys Jatamansi DC. 

. See Prunus Cerasus L. 

.Rhus eoriaria L. 
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Summaq-i-shakki bl hastah (Teh.).. Rhvi^ eoriaria L. 

Surinjan.See Merendera persica Boiss. 

Surinjan-i-kirmani (Teh.). Colchicum luteum Baker and C. speciosum 

Stev. 

Surinjan-i-shirin (Ind. bazaars).... See Merendera persica Boiss. 

Surinjan-i-sufrah shudah (Teh.)... .Merendera persica Boiss. 

Surinjan-i-talkh (Pers.). Colchicum luteum Baker and C. speciosum 

Stev. 

Sur-kuk (Afg.). Testudo horsfieldii Grey and T, graeca 

Surmah (Pers.).Antimonium Sulphidum 

Surma-ka-pathar (Hind.).Antimonium Sulphidum 


Tabashir (Ind. bazaars)- 

Tabashira (Ar.). 

Tabashlr-i-qalamI (Teh.).. , 

Taj-i-khurus (Teh.). 

Taj-i-rizi (Teh.). 

Takmeria (Bom.). 

Talispatra (Hind.). 

Talkak (?) (Iraq). 

Tambaku (Afg.). 

Tambra nagkeshur (Pers.).. 

Tamr. 

Tannum (Ar.). 

Tapalaq (Teh.). 

Tar-anjubin (Pers.). 

Tara tezak (Afg.). 

Tarbuz (Teh.). 

Tarrah (Pers.).. 

Tartak (Hind.). 

Tavi misri (Leh). 

Tawak (Kurd.).... 

Terengamisk(?) (Teh.). 

Thebba (Iraq). 

Thum (Turk.). 

Til (Hind.).... 

Timan (Iraq).. 

Tin.. 

Tirsh (Kurd.). 

Tochme Kertchec (Schl.)... 

Towdri (Hind.). 

Tribolia (modem Gr.). 

Triorit (^ns.). 

Triputa (Sans.)... 

Tuber Chinae.. 

Tu fu ling (Chin.). 

Tukhni-chirbati (Schl.). 

Tukhm-i-anjurah (Teh.)— 
Tukhm-i-babunah (Teh.)... 
Tukhm-i-badanjan (Teh.),. 

Tukhm-i-barhang (Ham.).. 
Tukhm-i-bazrak (Ham.)— 
Tukhm-i-bihdanah (Teh.).. 
Tukhm-i-chuqundur (Teh.). 
Tukhm-i-gannak (Teh,)..., 
Tukhm-iri^hnlz (Teh,).... 


Bambusa arundinacea L. 

Bambusa arundinacea L. 

Bambusa arundinacea L. 

. Amaranthus paniculatus L. 

. Solanum nigrum L. 

, Ocimum Basilicum L. 

. Taxus baccata L. 

.Quercus lusitanica Lam. var. tauricola 
, Nicotiana Tabacum L. and N. rustica L. 

. Ochrocarpus longifolius Benth. & Hook. 
.Phoenix dactylifera L. 

.Chrozophora verbasdfolia Juss. 

. Cyperus rotundm L. 

.Alhagi camelorum Fisch. (also p. 162) 
.Lepidium sativum L, 

, CUrullus vulgaris Schrad. 

.Fumaria parviflora Lam. 

.Rhtts eoriaria L. 

. See Saccharum officinarum L. 

. Celtis Tournefortii Lam. (p. 97) 

. Calaminiha graveolens Benth. 

. See Nicotiana Tabacum L. and N. rustica L. 
.Allium sativum L. 

. Sesamum indicum L. 

.Oryza sativa L. 

.Ficus Carica L. 

. Rhus eoriaria L. 

.Ridnus communis L. 

. Sisymbrium Sophia L. 

. Tribulus terrestris L. 

.Ipomoea Turpethum R. Br. 

.Ipomoea Turpethum R. Br. 

.Smilax China L. and S. glabra Roxb. 
.Smilax China L. and S. glabra Roxb. 

. Ocimum canum Sims 
. Salvia macrosiphon Boiss. 

.Matricaria Chamomilla L. 

. Solanum xanthocarpum Schr. & Wend, and 
Mehngena L- 
.PlarUago major L. 

.Linum usitatissimum L. 

.Pyrm Cydonia L- 
.Betavuigarish, 

. CUrullus vulgaris Schrad, 

. Coriandrum sativum L. 


S. 
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Tukhm-i-havij (Teh.). Daucus Caroia L. 

Tukhm-i-hummaz (Teh., Ham.).,. .Rumex conglomeratus L. and R, oUusifolius L. 

Tukhm-i-iblis (Teh.). Caesalpinia Bonducella Roxb, 

Tukhm-i-isfand (Teh.). Peganum Harmala L. 

Tukhm-i-ispanaj (Teh.). Spinacia oleracea L. 

Tukhm-i-jinjak (Ait.). Prosopis Stephaniana Kunth 

Tukhm-i-kadu (Teh.). Cucurbita Pepo DC. 

Tukhm-i-kadu qalyani (Teh.). Lagenaria vulgaris Ser. 

Tukhm-i-kafshah (Teh., Ham.). Carihamus tinctorius L. 

Tukhm-i-kahu (Teh.). Lactuca saliva L. 

Tukhm-i-kalam (Teh.). Carum Petroselinum Benth. & Hook. 

Tukhm-i-karafs (Teh.). Apium graveolens L. 

Tukhm-i-kSsni (Ham., Teh.). Cichorium Intybus L. 

Tukhm-i-katan (Ait.). Linum usitatissimum L. 

Tukhm-i-keshus (Pers.). Cuscuta planifolia Ten. and C. hyalina Roth 

Tukhm-i-khabazi (Teh.). Malva sylvestris L. var. mauritiana Boiss. 

Tukhm-i-khak-i-shir (Ham.). Erysimum repandum L. 

Tukhm-i-khakshir talkh. Erysimum sp. (p. 171) 

Tukhm-i-khardal (Teh., Ham.). Salvia sp. 

Tukhm-i-khash khash.. Papaver somniferum L. 

Tukhm-i-khatml (Isf.). Althaea sp. 

Tukhm-i-khatml. Althaea lavateraefolia DC. 

Tukhm-i-khiyar (Teh.). Cucumis sativus L, 

Tukhm-i-kishavar (Ham., Isf., 

Teh.)..... Cuscuta planifolia Ten. and C. hyalina Roth 

Tukhm-i-kushuth (Ham., Isf., 

Teh.). Cuscuta planifolia Ten. and C. hyalina Roth 

Tukhm-i-lak-pusht (Teh.). Testudo horsfieldii Grey and T*. graeca 

Tukhm-i-lal*abbas (Teh.). Mirabilis Jalapa L. 

Tukhm-i-livas (Ham., Teh.). Rheum Ribes L. 

Tukhm-i-marv (Teh.). Salvia macrosiphon Boiss. 

Tukhm-i-murd (Teh.). Myrtus communis L. 

Tukhm-i-nil. Ipomoea kederacea Jacq. 

Tukhm-i-nilufar (Teh.). Ipomoea hederacea Jacq. 

Tukhm-i-piyaz (Teh.). Allium Cepa L. 

Tukhm-i-raihan (Ham., Teh.). Ocimum Basilicum L. 

Tukhm-i-raziyanah (Teh., Hsim,),. .Foeniculum vulgare Mill. 

Tukhm-i-shabdar (Teh.),. Trifolium repens L. 

Tukhm-i-shaga’ig (Ham.). Papaver somniferum L. 

Tukhm-i-shahl (Teh.). Lepidium sativum L. 

Tukhm-i-shalgham (Teh.). Brassica campestris L. var. Napus Bab. 

Tukhm-i-shambalilah (Teh., Ham.). Trigonella Foenun^graecum L. 
Tukhm-i-sharbat! (Ham., Teh.).. , .Ocimum canum Sims 

Tukhm-i-shatarrah (Ham.). Fumaria parviflora Lam, 

Tukhm-i-shivid (Teh.). Peucedanum graveolens Benth. <6: Hook. 

Tukhm-i-siyah (Teh.). Nigella saliva Sibth. 

Tukhm-i-tamr (Teh.)... Tamarindus indica L. 

Tukhm-i-tarrah (Teh.). Allium sativum L. 


Tukhm-i-turi (Afg.). Luff a acutangula Roxb. 

Tukhm-i-turubchah (Teh.). Raphanus sativus L. 

Tukhm-makhtum (Punj.).Sigillated Earth 

Tukhm-taj-i-khurus (IsL). Amaranthus paniculatus L. 

Tukhm tartizak (Isf.). Lepidium sativum L. 

Tukhm-tatura (Pers.).*_ Datura Stramonium L. 

Tukhm-zaban-i-gunjishk-i-talkh 

(Pers.).. Holarrhena antidysenterica Wall. 





















































240 Field Museum of Natural History—Botany, Vol. IX 


Tukhm zardak (Teh.). Daucus Carota L. 

Tukhm zireh (Teh.). Carum Bulbocastanum Koch 

Tuklejah(?) (Ham.). Stachys germanica L. 

Tumaku. Nicotiana Tahacum L, and N. rustica L. 

Tur (Kurd.). Raphanus sativus L. 

Turb (Pers.). Raphanus sativus L, 

Turbad (Leh). Ipomoea Turpethum R. Br. 

Turbud (Teh.). Ipomoea Turpethum R. Br. 

Turl (Teh.)... Luff a acuiangula Roxb. 

Tut-i-dham (Pers.). Morus nigra L. 

Tut-i-kushk (Teh.). Morus nigra L. 

Tutun (Iraq). Nicotiana Tahacum L. and N. rustica L. 

Udasaliyun (Gr.). Apium graveolens L. 

*Ud-i-balsan (Isf.)... Commiphora opobalsamum Kunth 

‘Unnab (Iraq). Zizyphus vulgaris L. 

‘Unnab (Teh.). Zizyphus vulgaris L. 

Urd (Ind.). Phaseolus radiatus L. 

Urid (Ind.). Phaseolus radiatus L. 

Uruk-el-kaiur (Ar.). Curcuma Zedoaria Roxb. and C. Zerumbei 

Roxb. 

Ushna ushek (Pers.). Dorema Ammoniacum Don 

Ustukhudus (Teh.). Lavandula dentata L. 

Uurd (Abu Mansur). Myrtus communis L. 

Uzarih (Turk.). Peganum Harmala L. 

Valik (Teh.). Allium Akaka Gmel. 

Vasha (Teh.)... Dorema Ammoniacum Don 

Vetiver (Tam.). Vetiveria zizanioides Stapf 

Vrishanasana (Sans.). Embelia Ribes Burm. 

Warch (Punj.). Aeorus Calamus L. 

Ward (At.) . Rosa damascena Mill. 

Ward (At.) . Rosa hemisphaerica Herm. 

Ward-ash-shams (Iraq).. .Helianihus annuus L. 

Wasma (Punj., Pers., Turkey). Indigofera tinctoria h. 

Welec, See Valik 
Wel^ue, See Valik 

Winjah (Kurd.)*. Medicago saliva L. 

Wodak (Bal.). Tulipa montana Lindl. 

Wuda (Ar.)..... Cypraea moneta L. 

Yunjah (Kurd.). Medicago saliva L. 


Za’adi.. 

ZaTarSn (Teh.).. 

Zaeteran (Boiss.).. 

Zafran (Ar.).. 

Zagher (Ait., Aig.)_ 

Zahar (Iraq). 

Zaitun. 

Zai-u-safid (Teh.). 

Zalil (Iran). 

Zamchi (Turk.). 

Zanjabii ch^i....... 

Zanjabil-i-^ami...... 

Zar^vand-i-gird (Pers.) 


. Phoenix dactylifera L. 

. Crocus saiivus L. 

. Thymus sp- 
. Crocus sativus L. 

.Linum usiiatissimum L. 
.Anamirta paniculata Coleb- 
. Olea europea L. 

.Alum 

.Delphinium Zalil Ait. 8c HemsU 
.Alum 

.Inula Helmium L. 

.Inula Helenium L. 

.Aristolochia rotunda L, 
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Zaravand-i-tavll (Ham., Teh.) 

Zard alu (Pers.). 

Zard chobah (Pers.). 

Zarishk (Hind., Bom.). 

Zamab (Isf., Ar.). 

Zamickh-i-dandan (Teh.). 

Zamikh (Teh.). 

Zamikh-zard (Isf.). 

Zatar (Syr., Iraq). 

Zatar (Teh.). 

Zatar farisi (Boiss.). 

Ziniyan (Teh., Ham.). 

Zira (Hind.). 

Zirah-i-sabz (Isf., Iraq). 

Zireh-siyah (Isf.). 

Zirishk (Bagh.). 

Zirishk-i-guli (Ham., Teh.)... 

Zirishk-tursh (Punj.). 

Ziwan (Iraq). 

Zufa (Teh.). 

Zufah-i-yabis (Ar.). 

Zuleh (Ham.). 

Zuna (Teh.). 

Zunghari. 

Zupha-e-yabis (Ar.). 

Zuratspi (Kurd.). 

Zurraij (Iraq). 

Zurunbad (Teh.). 


Aristolochia longa L. 

.Prumis Armeniaca L. 

Curcuma domesiica Val. and C. longa Trim. 
Berheris vulgaris L. 

TaxiLS haccata L. 

, Arsenic Trisulphide 
, Arsenic Trisulphide 
, Arsenic Trisulphide 

Thymus Serpyllum L. var. Koischyanus Boiss. 
. Zataria multiflora Boiss. (also pp. 174, 178) 

, Thymus sp. 

, Carum copticum Benth. & Hook. 

. Cuminum Cyminum L. 

. Cuminum Cyminum L. 

. Carum Bulhocastanum Koch 
. Berheris vulgaris L. 

Berheris vulgaris L. 

, Berheris vulgaris L. 

, Lolium rigidum Gaud. 

Nepeia micraniha Bunge and iV. ispakanica 
Boiss. 

Nepeta micraniha Bunge and N. ispakanica 
Boiss. 

Gypsophila paniculata L. 

Nepeia micraniha Bunge and N. ispakanica 
Boiss. 

,Pistacia Terebinthus L. 

Hyssopus officinalis L. var. angusiifolia Boiss. 
Sorghum vulgare Pers. 

Chrozophora verhascifolia Juss. 

,Curcuma Zedoaria Roxb. and C. Zerumbei 
Roxb. 
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FLORA OF THE AGUAN VALLEY AND THE 
COASTAL REGIONS NEAR LA CEIBA 
HONDURAS 

T. G. Yuncker 

The plants listed on the following pages were collected on the 
coastal plain and mountain slopes in the vicinity of La Ceiba in the 
Department of Atlantida, Honduras, and also in a desert-like area 
in the Aguan River Valley near Coyoles in the Department of Yoro 
from June to August, 1938 by the writer accompanied by James 
Koepper and Kenneth Wagner.^ 

Paul C. Standley^ spent several months during the winter of 
1927-28 studying the vegetation in the Lancetilla Valley and sur¬ 
rounding territory near the coastal town of Tela, which is situated 
approximately 75 kilometers west of La Ceiba. His publication 
upon that region is the only description of any importance so far 
made of the flora of this northern coastal plain area. Standley® also 
published in 1930 a list of woody plants occurring in the vicinity of 
Siguatepeque in the interior of the country in the Department of 
Comayagua. Professor Record^ in 1927 published a list of the trees 
then known to occur in Honduras. During the summer of 1934 the 
writer made collections in the Lancetilla Valley region, at Potrerillos, 
and about Lake Yojoa, in the Department of Cort6s. In the summer 
of 1936, in company with Ray Dawson and Howard Youse, collec¬ 
tions were made also in the mountains in the vicinity of Siguatepeque. 
The results of this work were published in 1938.® So far as known, 
aside from a few small collections and the descriptions of occasional 
new species or short articles, no other publications have been made 
on the flora of Honduras. 

Botanically speaking, Honduras is, therefore, one of the least 
known of the Central American countries, although it presents un¬ 
usual opportunities for exploration. While roads suitable for auto¬ 
mobile traffic are few, the more important cities in the interior can 
be reached easily by airplane. Trails are numerous, and by using 

1 See T. G. Yuncker, Notes on a semi-arid region in the Agudn River Valley 
Republic of Honduras, Torreya 39: 133-139. 1939. 

2 Field Mus. Bot., 10. 1931. 

s Journ. Arnold Arb. 9, No. 1. 1930. 

* Tropical Woods, No. 10. June, 1927. 

® Field Mus. Bot., 17, No. 4. 1938. 
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mules most regions are accessible. With the exception of the coastal 
regions, which are generally warm and humid, the climate is pleasant 
and work can be carried on in comfort. 

Honduras, which lies between Guatemala and Salvador on the 
west and Nicaragua on the southeast, is irregularly triangular in out¬ 
line, with the apex at the Gulf of Fonseca on the Pacific Ocean and 
with the base forming the northern coast along the Caribbean Sea. 
The country is rough and mountainous, with the principal ranges 
extending in an east-west direction through the south-central part 
of the country. Near the northern coast a secondary range, which 
includes some peaks reported to be more than 2,000 meters in height, 
extends from the Ulua River on the west to the town of Trujillo on 
the east. Between this range and the Caribbean lies a fertile coastal 
plain. In a few places the mountains extend to within a very short 
distance of the sea but elsewhere, especially where rivers occur, the 
plain is several kilometers wide. A number of rivers rise in the 
mountains of the interior and have their outlets in the Caribbean, 
the largest and most important of which are the Ulfia and the Agudn. 
Some of the smaller streams, which may be insignificant during the 
dry season, become torrents when there is an abundance of rain. 
The rich soil of the coastal plain and river valleys of the northern 
coast, together with the warm, humid climate, present conditions 
suitable for the cultivation of tropical fruits, especially bananas, and 
it is here that the great fruit companies have developed extensive 
plantations. 

For the most part the coastal plain contains but little of the 
original vegetation. Large areas have been cleared for banana plan¬ 
tations, for smaller native farms (jpoquiteros), and for grazing. In 
preparing the land for planting bananas all the trees are cut and 
burned or allowed to decay where they fall. On the small native 
farms and elsewhere, however, one may find occasional specimens of 
some of the larger forest trees remaining. Plant growth is extremely 
rapid, and where cultivation has been discontinued the vegetation 
soon becomes luxuriant and often practically impenetrable. Another 
factor in the extermination of the forest trees is the utilization by 
the residents of large numbers of trees for fuel. In places native 
clearings {milpas) also have been made on the lower slopes of the 
mountains, but these are not numerous and are mostly small. The 
soil in such virgin clearings generally produces good crops for a few 
. yfeRTS, but as the fertility diminishes a new clearing is made and the 
bid one allowed to revert to the natural state. These hillside plan- 
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tations secure more light for their crops because of the slope which 
reduces the shade from the surrounding forest. 

La Ceiba is the largest town on the northern coast of Honduras 
and is the principal port and headquarters of the Standard Fruit 
Company. The coastal plain is comparatively narrow in the vicinity 
of La Ceiba, with the mountains forming a series of high and pictur¬ 
esque peaks, known locally as the Cangrejal Range. As seen from 
the sea. La Ceiba with its background of high and almost continually 
cloud-capped peaks presents a very beautiful scene. The mountains 



Fig. 1. The cloud-draped peaks of the Cangrejal Range, back of La Ceiba. 


rise directly from the plain with few or no foothills and with the 
windward or northern slopes facing the Caribbean Sea densely 
covered with virgin rain forest. The trees are mostly 50 to 100 feet 
tall, but here and there are giant trees which tower above the lower 
main forest canopy. Beneath the dominant upper layer occurs a 
dense growth of smaller trees, palms, shrubs, and lianas through 
which but little sunlight penetrates. Large numbers of orchids, 
bromeliads, cacti, and other epiphytic plants are present on the 
trees. The taller trees and many of the epiphytes are difficult or 
impossible to collect without cutting the trees which, in the case 
of the larger species, is usually not practicable. Occasional herba¬ 
ceous plants such as peperomias, begonias, ferns, etc., together with 
fallen trees and other rotting debris make up the forest floor. 
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The denseness of the vegetation, which requires the continual 
use of a machete to penetrate it and the consequent impossibility 
of being able to see for any distance and determine directions, 
together with the numerous deep canyons and precipitous walls, 
make the ascent of the higher mountains in this region extremely 
difficult. It is claimed that some of the highest peaks never have 
been scaled. One is ordinarily able to make better progress, espe- 



Fig. 2. Mountains near the village of Las Flores, Department of Yoro. 

daily on the lower slopes, by following the rock-filled courses of 
some of the smaller streams. It is believed by aviators who fly over 
the rani^ that an ascent may be more easily made from the opposite 
or windward ade, where the vegetation is not so dense and the 
mountain slopes less precipitous. Doubtless many plants of con¬ 
siderable interest will be discovered at the higher elevations when 
collections are made there. 

The Agu&i River, which originates in the interior of the Depart¬ 
ment of Yoro, flows in a northe^terly direction to the sea through 
a progressively widening valley. Along the river occurs a low, flat 
zone of varying width, known as vega land, composed of rich soil 
mmually inundated during the rainy season and on which bananas 
^ now ^wn extenavely. In some places this vega land is very 
jinrnrqw, bint dsewhere it is wide enough to support banana planta¬ 
tions of conaderable aze. From this low region the land rises very 
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abruptly to a height of about 20 meters to form a flat mesa or 
plateau-like tableland which with gradually increasing elevation 
extends for several kilometers to the foothills of the adjacent moun¬ 
tains. On this tableland, from near Olanchito up the river to 
Coyoles and beyond for a number of kilometers, occurs a unique 
desert-like area. This region lies behind the coastal range of moun¬ 
tains, which prevent the clouds from the Caribbean reaching the 
interior With their moisture. The rainfall may be adequate here 
during the rainy season but in the dry season water is scarce and the 
vegetation becomes dry and parched. In places the people have dug 
irrigation ditches to provide sufficient moisture for their grazing 



Fig. 3. The Salado River, about 20 km. west of La Ceiba. 


lands, and the fruit company likewise is compelled to irrigate its 
banana plantations for part of the year. 

Much of the vegetation of the tableland is characteristic of arid 
regions. A number of species of cacti, some of which become giant, 
tree-like forms 10 to 15 meters in height, are common. In places 
the land has been entirely cleared and converted into pastiue, but in 
other areas scattered groves of trees, mostly leguminous, occur. In 
the vicinity of Coyoles there are areas where the vegetation appears 
to be more virgin, with large ceiba, guanacaste, and other species 
occurring scattered in a forest made up mostly of small trees and 
shrubs. Epiphytes, especially orchids, bromeliads, and cacti, are 
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exceptionally abundant, though the number of species does not 
seem to be large. Herbaceous plants are scarce, undoubtedly in 
part because of the arid conditions and in part because of the graz¬ 
ing of large numbers of animals which range at will throughout the 
forest. Most of the trees have a gray or light-colored bark, which 
together with the dry, grayish, and dusty soil and rather sparse 
foliage imparts a weird and ghost-like character to the landscape. 

As one approaches the foothills, the composition of the vegetation 
gradually changes. A species of large palm is common in open. 



Pig. 4. Agu4n River Valley, near Olanehito. 

grassy areas and several species of oaks and a pine form an open 
forest extending up the slopes, on whose floor grow numerous species 
of grasses, sedges, and other herbaceous plants. By continuing dver 
a series of foothills, one approaches the coastal, or Cangrejal range 
lying back of La Ceiba, and, as viewed from a distance, the forest 
appears to be more open than on the windward slopes. It is likely 
that the summit could be reached more easily from this side, although 
lack of sufficient time prevented our making the attempt. 

I have b^ome deeply indebted to a number of specialists who 
have materially assisted in the identification and verification of the 
plants listed in this paper and to whom I wish to express my appre¬ 
ciation: Dr. S. F. Blake (Compositae); Dr. William R. Maxon 
{Ptendophyta); Dr. H. N. Moldenke (Verbenaceae); Mr. C, V. 
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Morton (Smilax and descriptions of new species of Gloeospermum 
and Besleria); Mr. Charles Schweinfurth (Orchidaceae); Dr. R. J. 
Seibert (Bignoniaceae); Dr. Lsnnan B. Smith (Bromeliaceae); Mr. 
J. R. Swallen (Gramineae); Dr. William Trelease (Piperaceae and 
Querctis, including the descriptions of several new species). I am 
especially grateful to Mr. Paul C. Standley, who identified a large 
number of the plants and who has also supplied descriptions of a 
number of new species. 

I wish also to acknowledge the co-operation given by officials of 
the Standard Fruit Company and especially Mr. A. J. Chute, 
resident manager at La Ceiba, who gave much helpful advice and 
assistance. The entire personnel of the company was uniformly 
eager to be of assistance to us in our work. 

LIST OF GENERA AND SPECIES 
SCHIZAEACEAE 
LYGODIUM Swartz 

Lygodium venustum Swartz. Climbing over shrubs. Com¬ 
mon in thickets on both windward and leeward slopes of the coastal 
range of mountains. 

GLEICHENIACEAE 
DICRANOPTERIS Bemh. 

Dicranopteris bifida (Willd.) Maxon. Stems long and much 
branched. Overhanging the bank of a moist, shaded ravine on the 
lower slopes of Mt. Cangrejal. Not common. 

Dicranopteris pectinata (Willd.) Underw. Associated with D. 
bifida on the bank of a ravine on the lower slopes of Mt. Cangrejal. 
Observed but once and apparently uncommon in this region. 

HYMENOPHYLLACEAE 
TRICHOMANES L. 

Trichomanes Krausii Hook. & Grev. On a. rock in deep, wet 
forest on the lower slopes of Mt. Cangrejal at about 330 meters 
altitude. 

CYATHEACEAE 
ALSOPHILA R. Br. 

Aisophila blechnoides (Rich.) Hook. Leaves up to 2 meters 
in length. At edge of thicket on the lower slopes of Mt. Cangrejal. 
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Alsophila microdonta Desv. Leaves about 2 meters in length. 
In low, wet soil on the bank of the Salado River, west of La Ceiba. 

Alsophila Schiedeana Presl. Trunk about 3 meters tall, spiny; 
petioles spiny and with numerous brown scales. On the bank of a 
mountain stream back of La Ceiba. Not common in this region. 

HEMITELIA R. Br. 

Hemitelia costaricensis (Klotzsch) Mett. Trunk about 6 
meters tall. In moist forest on the lower slopes of Mt. Cangrejal. 
Not common in this region. 

POLYPODIAGEAE 

ACROSTICHUM L. 

Acrostichum daneaefolium Langsd. & Fisch. Plants large, 
1 to 2 meters tall. Common in low, marshy areas on the coastal 
plain. 

ADIANTUM L. 

Adiantum latifolium Lam. In rich soil, on shaded stream 
bank, foothills back of La Ceiba. 

Adiantum petiolatum Desv. Abundant in rich soil, shady 
stream bank, and side of trail in foothills back of La Ceiba. 

Adiantum pulverulentum L. Leaves up to 75 cm. long. In 
moist thicket, foothills back of La Ceiba. 

Adiantum Seemanni Hook. Pinnules up to 7 cm. long and 4,5 
cm. wide. In deep, shady ravine on slope near Puente Alto, 
about 50 kilometers east of La Ceiba, at 250 meters altitude. 

Adiantum tetraphyllum H. & B. In moist, shady ravine on 
foothills back of La Ceiba. 

Adiantum trapeziforme L. An attractive species with leaves 
up to 75 cm. long. On rich soil, in shady, wet ravine in the foothills 
above the village of Medina. 

Adiantum ^lesianum Hook. In rocky ravine of a mountain 
str^m near Puente Alto, about 50 kilometers east of La Ceiba, at 
300 meters altitude. 

ANANTHACORUS Underw. & Maxon 

Ahanthacorus angustifolius (Swartz) C. Chr, On a rock, 
edge of mountain stream, slopes of Mt. Cangrejal back of La Ceiba, 
at metOTs altitude. 
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ASPLENIUM L. 

Asplenium auritum Swartz. On mossy rocks at the edge of a 
mountain stream, on the slopes of Mt. Cangrejal, back of La Ceiba, 
at 300 meters altitude. 

Asplenium formosum Willd. On mossy rocks at edge of a 
mountain stream on the slopes of Mt. Cangrejal, back of La Ceiba. 

BLECHNUM L. 

Blechnum occidentale L. On shady stream bank, foothills 
back of La Ceiba. 

BOLBITIS Schott 

Bolbitis cladorrhizans (Spreng.) Ching. On the rocky bank 
of the Danto River, lower slopes of Mt. Cangrejal. 

Bolbitis Donnell-Smithii (Christ) Ching. On moist, shady 
stream bank, lower slopes of Mt. Cangrejal. 

CYCLOPELTIS J. Sm. 

Cyclopeltis semicordata (Swartz) J. Sm. A large, coarse 
fern with leaves up to 1 meter in length; stipe coarsely hairy or scaJy. 
Common in thickets on the foothills back of La Ceiba; also in a 
rocky ravine near Puente Alto, about 60 kilometers east of La Ceiba, 
at 270 meters altitude. 

DRYOPTERIS Adans. 

Dryopteris angustifolia (Willd.) Urban. In thin soil, rocky 
edge of mountain stream on the lower slopes of Mt. Cangrejal, 
back of La Ceiba. 

Dryopteris Ghiesbreghtii (Linden) C. Chr. On shady stream 
bank, foothills back of La Ceiba. 

Dryopteris Jurgensenii (F4e) Maxon & Morton. Leaves up 
to 1 meter in length. At edge of thicket, lower slopes of Mt. Can¬ 
grejal, back of La Ceiba. 

Dryopteris normalis C. Chr. Very common along streams, 
on mossy rocks, or in soil. 

Dryopteris panamensis (Presl) C. Chr. Very common along 
streams, on mossy rocks, or in soil. 

Dryopteris patens (Swartz) Kuntze. Leaves up to 1 meter in 
length. On a rocky cliff, margin of stream, back of La Ceiba. 
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Dryopteris resiliens Maxon. On the rocky bank of a mountain 
stream, back of La Ceiba. 

Dryopteris serrata (Cav.) C. Chr. Plants large, with leaves up 
to 1 meter long. On low, wet bank of Salado River, about 20 
kilometers west of La Ceiba. 

Dryopteris Sprengelii (Kaulf.) Kuntze. Leaves up to 1 meter 
long. On shady stream bank, foothills back of La Ceiba; also in 
rocky ravine near Puente Alto, about 50 kilometers east of La Ceiba, 
at 270 meters altitude. 

Dryopteris subtetragona (Link) Maxon. In rich soil along 
the trail in forest on the lower slopes of Mt. Cangrejal, back of La 
Ceiba. 

ELAPHOGLOSSUM Schott 

At least three species of this genus were observed on tree 
trunks in deep, moist forest on the slopes of Mt. Cangrejal. Un¬ 
fortunately, none were found in fruiting condition suitable for 
identification. 

HEMIONITIS L. 

Hemionitis palmata L. A low, terrestrial fern with charac¬ 
teristic paJmately 5-lobed leaves. In rich soil, thicket on foothills 
back of La Ceiba. Locally abundant. 

NEPHROLEPIS Schott 

Nephrolepis biserrata (Swartz) Schott. Leaves up to 1 meter 
long. In rich, moist soil on the bank of the Salado River, about 
20 kilometers west of La Ceiba. 

Nephrolepis pendula (Raddi) J. Sm. Leaves narrow, 1 or 
more met«-s in length, pendent. Epiphytic on palms in open forest 
area near the village of Las Flores. 

PITYROGRAMMA Link 

Pityrogramma calomelanos (L.) Link. Very common. 
Leaves white-powdery on the lower surface. In thickets and on 
stream banks. 

POLYPODIUM L. 

Polypodium cilia turn Willd. Epiphytic. Sterile leaves 3 to 
5 cm. long; fertile blades linear-oblong. On trees in forest on the 
foothills back of La Ceiba. 
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Polypodium costatum Kunze. On tree in forest, foothills 
back of La Ceiba. 

Polypodium crassifolium L. Leaves about 1 meter long. 
Epiphytic on branch of tree on river bank, foothills back of La Ceiba. 

Polypodium lycopodioides L. Creeping on trees in forest on 
the slopes of Mt. Cangrejal, at 300 meters altitude. 

Polypodium Palmeri Maxon. Leaves oblong, up to 12 cm. 
in length and 4 cm. in width. Creeping on trees in forest, foothills 
back of La Ceiba; also on trees in semi-arid woodland near Coyoles. 

Polypodium pectinatum L. On a mossy rock near the Can¬ 
grejal River back of La Ceiba; also in rich soil, bank of mountain 
stream near the village of Las Flores. 

Polypodium percussum Cav. Leaves with narrowly attenuate 
apices and small, scattered scales on the lower surface. Creeping on 
tree trunks in forest on the slopes of Mt. Cangrejal back of La Ceiba. 

Polypodium Phyllitidis L. Leaves up to 60 cm. long and 7 cm. 
wide. Epiphytic on tree in forest on rocky ridge back of Roma 
siding, about 25 kilometers east of La Ceiba, at 800 meters altitude. 

Polypodium triseriale Swartz. On a rocky outcropping in 
open, forested area on mountain slope near the village of Las Flores, 
at 330 meters altitude. 


PTERIDIUM Scop. 

Pteridium caudatum (L.) Maxon. Leaves about 1 meter 
long and up to 90 cm. wide. Abundant in burned areas on mountain 
slope above Roma siding, about 25 kilometers east of La Ceiba. 

TECTARIA Cav. 

Tectaria dilacerata (Kunze) Maxon. Leaves about 1 meter 
long. Common along shady stream banks in foothills back of La 
Ceiba; also in open pine forest on rocky mountain slope above the 
village of Las Flores, at 330 meters altitude. 

Tectaria heracleifolia (Willd.) Underw. In rich soil, moist, 
shady stream bank, slopes of Mt. Cangrejal back of La Ceiba; also 
in rocky ravine near Puente Alto, about 50 kilometers east of La 
Ceiba, at 240 meters altitude. 

Tectaria martinicensis (Spreng.) Copel. Leaves about 1 meter 
long; stipe sparingly scaly at the base. In rich soil, foothills back 
of La Ceiba. 
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VITTARIA J. E. Sm. 

Vittaria lineata (L.) J. E. Sm. Pendent from tree branch in 
forest along river bank on the foothills back of La Ceiba. 

SALVINIACEAE 
SALVINIA Schreb. 

Salvinia rotundifolia Willd. Plants about 5 mm. in diameter. 
Floating on the surface of a pond near La Ceiba. 

SELAGINELLACEAE 
SELAGINELLA Beauv. 

Selagineila cuspidata Link. On a mossy rock at edge of moun¬ 
tain stream, slopes of Mt. Cangrejal, back of La Ceiba. 

Selaginella spp. Four or five additional species of this genus 
were collected, but as yet they have not been determined. 

CYCADACEAE 
ZAMIA L. 

Zamia furfuracea L. f. Stemless and, so far as observed, with 
a solitary, pinnate leaf. Occasional in semi-arid woodland region 
near Coyoles. 

PINACEAE 
PINUS L. 

Pinus caribaea Morelet. Trees 15 to 20 meters in height and 
up to 50 cm. in diameter. Associated with Quercus and other broad¬ 
leaved trees to form open, pine-oak forests on the leeward slopes of 
the coastal range. 

ALISMACEAE 
ECHINODORUS L. Rich. 

Echinodorus macrophyllus (Kunth) Micheli. Conspicuous 
because of its large, more or less cordate leaves. In low, marshy 
areas on the coastal plain. 

GRAMINEAE 
ANDROPOGON L. 

Andropogon bicomis L. A coarse grass 1 meter or more in 
height. In an open area on foothills back of La Ceiba. 
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CENCHRUS L. 

Cenchrus echinatus L. In sandy soil on low land bordering 
the Aguan River in the vicinity of Coyoles. 

Cenchrus pauciflorus Benth. A very common North American 
weed. In sand along the beach near the village of Salado, about 
20 kilometers west of La Ceiba. 

COIX L. 

Coix Lachryma-jobi L. Not abundant in this region. A small 
clump found on a gravelly river bar in the foothills back of La Ceiba. 

CYNODON Pers. 

Cynodon Dactylon (L.) Pers. In sandy soil near La Ceiba. 
Frequently used as a lawn grass. 

DIGITARIA Heist. 

Digitaria horizontalis Willd. A common and widely distrib¬ 
uted, weedy grass. Abundant along trails in the foothills back of 
La Ceiba. 

ELEUSINE Gaertn. 

Eleusine indica (L.) Gaertn. A common and widely distrib¬ 
uted, weedy species. Along the trail on the lower slopes of Mt. 
Cangrejal, back of La Ceiba. 

GYNERIUM Willd. 

Gynerium sagittatum (Aubl.) Beauv. A tall, coarse grass 
with stems up to 6 or more meters in height. The handsome, plu¬ 
mose inflorescence up to 1 meter in length. Common in low, marshy 
ground along the Salado River, about 20 kilometers west of La Ceiba. 

LASIACIS (Griseb.) Hitchc. 

Lasiacis procerrima (Hack.) Hitchc. Stems coarse and up to 
3 or more meters in length. In a thicket on the range above Roma 
siding, about 25 kilometers east of La Ceiba, at 300 meters altitude. 

Lasiacis ruscifolia (HBK.) Hitchc. Stems slender, up to 2 
meters in length. Scrambling over shrubs in a thicket on the lower 
slopes of Mt. Cangrejal. 

OLYRA L. 

Olyra latifolia L. Stems coarse, up to 2 meters in length; leaf 
blades broad, petiolate. IVequent in the foothills back of La Ceiba. 
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PANICUM L. 

Panicum maximum Jacq. Stems up to 2 meters in height. 
Common in the foothills and plains about La Ceiba. Often planted 
for pasture. 

Panicum pilosum Swartz. Common in open areas and along 
trails in the foothills. 

Panicum polygonatum Schrad. Abundant along trails in the 
foothills. 

Panicum trichoides Swartz. Frequent on the lower slopes of 
Mt. Cangrejal and on the plains. 

Panicum zizanioides HBK. Occasional in open areas in the 
foothills near La Ceiba. 


PASPALUM L. 

Paspalum conjugatum Berg. A very common, weedy grass 
on the plains and in the foothills about La Ceiba. 

Paspalum paniculatum L. Stems up to 1.5 meters in height. 
Common in low, marshy areas near La Ceiba. 

Paspalum plicatulum Michx. A common and widely distrib¬ 
uted species. In open places, foothills back of La Ceiba. 

Paspalum virgatum L. Stems up to 2 meters in height. In 
low, marshy areas back of La Ceiba. 

PHARUS L. 

Pharus glaber HBK. Leaves broad, oblanceolate, attenuately 
acuminate, petiolate. In deep forest on the lower slopes of Mt. 
Cangrejal, back of La Ceiba. 

SETARIA Beauv, 

Setaria geniculata (Lam.) Beauv. An abundant and weedy 
species, common on the plains and in the foothills about La Ceiba. 

y SPOROBOLUS R. Br. 

*^Sporobolus indicus (L.) R, Br. In open places in forest on the 
lower slopes of Mt. Cangrejal. 

Sporobolus virginicus (L.) Kunth. In sandy soil near the beach 
at Salado, west of La Ceiba. 
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STENOTAPHRUM Trin. 

Stenotaphrum secundatum (Walt.) Kuntze. Sometimes used 
as a lawn grass in the southern United States. In sandy soil near the 
beach at Salado, about 20 kilometers west of La Ceiba. 

TRICHACHNE Nees 

Trichachne insularis (L.) Nees. A rather coarse grass, up to 
1 meter in height, with a handsome, plumose inflorescence. Com¬ 
mon about La Ceiba; also on the bank of an irrigation canal in the 
Agudn River Valley near Coyoles. 

CYPERACEAE 
CALYPTROCARYA Nees 

Calyptrocarya glomerulata (Brongn.) Urban. Flowers in 
small glomerules which are arranged in loose, umbel-like clusters 
along the stem. On stream bank, slopes of Mt. Cangrejal, at 300 
meters altitude. 

CYPERUS L. 

Cyperus articulatus L. The spongy, nearly leafless stems up 
to 1 meter in height. In boggy area near the seashore, vicinity of 
La Ceiba. 

Cyperus caracasanus Kunth. Abundant along trails and in 
open places on the lower slopes of Mt. Cangrejal, back of La Ceiba. 

Cyperus diffusus Vahl. Common in open, wet areas about 
La Ceiba. 

Cyperus ferax L. Rich. Very common in low areas about La 
Ceiba. 

Cyperus Luzulae (L.) Retz. Abundant in moist soil on the 
lower slopes of Mt. Cangrejal. 

Cyperus rotundus L. Common on sandbars in the Agudn 
River above Olanchito. 

DICHROMENA Michx. 

Dichromena ciliata Vahl. Flowers in compact heads subtended 
by several linear, leaf-like bracts up to 10 cm. long and white within 
near the base. Scattered but abundant in rocky soil in open pine 
forest on mountain slope at 330 meters altitude, near the village of 
Las Flores. 
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ELEOCHARIS R. Br. 

Eleocharis geniculata (L.) R. Br. Stems spongy, subterete, 
rush-like, leafless; spikes solitary and terminal. In low, wet area on 
the lower slopes of Mt. Cangrejal. 

Eleocharis mutata (L.) R. & S. Stems nearly leafless, three¬ 
angled. In wet, marshy area near the seashore, vicinity of La Ceiba. 

FIMBRISTYLIS Vahl 

Fimbristylis spadicea (L.) Vahl. Common in low, sandy areas 
near the beach, vicinity of La Ceiba. 

KYLLINGA Rottb. 

Kyllitiga peruviana Lam. Common in wet, boggy areas along 
the seashore in the vicinity of La Ceiba. 

SCLERIA Berg 

Scleria pterota Presl, var. melaleuca (S. & C.) Standi. Fre¬ 
quent in the foothills and on the plains about La Ceiba. 

Scleria secans (L.) Urban. Stems slender, scrambling over low 
shrubs in thicket on bank of stream, slopes of Mt. Cangrejal, at 200 
meters altitude. 


PALMAE 

ASTROCARYUM Mey. 

Astrocaryum mexicanum Liebm. Trunk about 3 meters tall, 
armed with flattened spines about 5 cm. long; spathe densely covered 
with needle-like spines 1-2 cm. long. In deep forest on slopes of 
Mt. Cangrejal, at 240 meters altitude. 

CHAMAEDOREA Willd. 

Chamaedorea graminifolia Wendl. Trunk smooth, slender, 
up to 6 meters in height; leaves pinnate, up to 2 meters in length. 
Bank of mountain stream, slopes of Mt. Cangrejal. 

Chamaedorea Lindeniana Wendl. Trunk smooth, slender, 
up to 2.5 meters in height; leaves pinnate; branches of inflorescence 
and yoimg fruit light orange color; fruit black when ripe. In forest 
on; the ^opes of Mt. Cangrejal; also in rocky ravine near Puente 
Alto, about 60 kilometers east of La Ceiba, at 240 to 270 meters 
altitude. 
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Chamaedorea Pacaya Oerst. Trunk smooth, slender, up to 2 
meters in height; leaves pinnate; branches of inflorescence orange- 
colored ; fruit black. Frequent in forest on the slopes of Mt. Cangrejal. 



Pig. 6. The manaca palm (jOrbignya Cohune). The leaves are used commonly 
for thatching houses. 


cocos L. 

Cocos nucifera L. Frequent on the plains near the seashore. 
Planted for the fruit, which is exported and also used locally for the 
manufacture of soap, shortening, etc. 


DESMONCUS Mart. 

Desmoncus chinantlensis Liebm. Stems long and slend^, 
armed with sharp, needle-like spines; leaves long, pinnate, the 
uppermost pairs of leaflets transformed into reflexed, spine-like 
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organs which assist the plant in scrambling in trees and over shrubs; 
fruit golden yellow. Because of the leaf and stem spines, it is 
difficult to pass through a thicket of these plants without injury. 
Occasional in thickets in the foothills back of La Ceiba. 

GEONOMA Willd. 

Geonoma binervia Oerst. Trunk smooth; leaves pinnate; 
peduncles red. In dense forest on the slopes of Mt. Cangrejal, at 
about 200 meters altitude. 

ORBIGNYA Mart. 

Orbignya Cohune (Mart.) Dahlgren. A fine, large palm com¬ 
mon at lower altitudes. The huge leaves are used for thatching 
houses. 

REINHARDTIA Liebm. 

Reinhardtia gracilis (Wendl.) Burret. Stems about 1 meter 
tall; leaves with numerous perforations near the midrib. In dense 
forest on the slopes of Mt. Cangrejal, at 330 meters altitude. 

Reinhardtia rostrata Burret. Stems about 60 cm. tall; leaf 
blades only about 15 cm. in length, perforated near the midrib; 
peduncles red; fruit black. Bank of mountain stream on slopes of 
Mt. Cangrejal. 

Reinhardtia simplex (Wendl.) Burret. Stem about 75 cm. 
tall; leaf blades 15-20 cm. long, without midrib perforations. In a 
rocky ravine near Puente Alto, about 50 kilometers east of La 
Ceiba, at 240 meters altitude. 

SYNECHANTHUS Wendl. 

Synechanthus fibrosus Wendl. Trunk slender, about 3.5 
meters tall; leaves pinnate; flowering stalks about 60 cm. long, 
pendent. In forest on the rocky ridge back of Roma, about 25 
kilometers east of La Ceiba. 

CYCLANTHACEAE 

GARLUDOVICA R. & P. 

Garludovica Oerstedii Hemsl. Abundant on stream bank in 
wet, rocky ravine near Puente Alto, about 50 kilometers east of La 
Ceiba, at 240 meters altitude. 

Garludovica palmata R. & P. Stemless but with petioles up 
to 2 meters in length. Source of the fiiber used in making “Panama” 
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hats. In deep forest on the bank of a mountain stream, slopes of 
Mt. Cangrejal, at 300 meters altitude. 

CYCLANTHUS Poit, 

Cyclanthus bipartitus Poit. Occasional in damp forest on 
the slopes back of La Ceiba. 

ARACEAE 

ANTHURIUM Schott 

Anthurium aemulum Schott. Spadix purple; spathe greenish. 
On mossy rock outcropping, ridge back of Roma, about 25 kilo¬ 
meters east of La Ceiba, at 300 meters altitude. 

Anthurium concinnatum Schott. Spadix pinkish to orange; 
spathe greenish white; leaves large, ovate-cordate. On a rocky 
cliff along a mountain stream, slopes of Mt. Cangrejal, back of La 
Ceiba; also on the rocky ridge back of Roma, about 25 kilometers 
east of La Ceiba, at 270 meters altitude. 

Anthurium consobrinum Schott. Spadix white; spathe green; 
fruit bright red. On a log in deep, wet forest on the slopes of Mt. 
Cangrejal, at 360 meters altitude; also on rocks in a deep ravine near 
Puente Alto, about 50 kilometers east of La Ceiba, at 240 meters 
altitude. 

Anthurium crassinervium (Jacq.) Schott. Stemless, epi¬ 
phytic; leaves up to 50 cm. long or more, forming a rosette; spadix 
varying from dark red at the base to green at the tip; spathe dark 
red. Frequent on trees in semi-arid woodland near Coyoles. 

Anthurium fortinense Engler. Stemless; leaves 20 cm. long 
or more; spadix, spathe, and petioles dull red. On a rocky out¬ 
cropping, mountain slope near the village of Las Flores, at 380 
meters altitude. 

Anthurium myosuroides (HBK.) Endl. Spadix and spathe 
green; berries red. Climbing on trees in forest, foothills back of La 
Ceiba. 

Anthurium scandens (Aubl.) Engler. Spadix and spathe 
greenish; fruit white. Climbing on trees near the bank of a mountain 
stream, slopes of Mt. Cangrejal, at 180 meters altitude. 

Anthurium scolopendrinum (Ham.) Kunth. Spadix, spathe, 
and peduncles dull red; berri^ bright red. On a tree near the 
Cangrejal River, back of La Ceiba; also on a rock in open forest on 
mountain slope near the village of Las Flores, at 330 meters altitude. 
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DIEFFENBACHIA Schott 

Dieffenbachia Oerstedii Schott. About 60 cm. tall; leaf blades 
about 20 cm. long; spathe orange, enclosing the bright red berries. 
In rich soil, bank of river in deep forest on the lower slopes of Mt. 
Cangrejal. 

Dieffenbachia seguina (L.) Schott. Plants about 1 meter tall; 
leaf blades much larger than those of the preceding species; spathe 
greenish, enclosing the bright red fruit. In rich soil on the bank of a 
stream, lower slopes of Mt. Cangrejal; also on banks of stream in a 
rocky ravine near Puente Alto, about 50 kilometers east of La Ceiba, 
at 240 meters altitude. 

Both species emit a vile odor and, because of the presence of 
needle-like crystals in the cells, produce a paralyzing effect on the 
mouth parts when portions of the plants are chewed. 

PHILODENDRON Schott 

Philodendron guttiferum Kunth. Epiphytic vine. Spathe 
green, nearly enclosing the spadix; petioles conspicuously winged. 
Frequent in forest on the mountain slopes about Ceiba. 

Philodendron oxycardium Schott. Epiphytic vine. Spathe 
green; leaves ovate-cordate. On tree in the semi-arid woodland near 
Coyoles. 

Philodendron Popenoei Standi. & Steyerm., sp. nov.—Caudex 
scandens teres 6-8 mm. crassus, intemodiis usque 7.5 cm. longis; 
petiolus 12-22 cm. longus gracilis, vagina insigniter angusta 3-10 
cm. infra basin laminae desinente viridi; lamina in sicco fere mem- 
branacea ovata vel oblongo-ovata 16-33 cm. longa 13-20 cm. lata, 
apice breviter apiculata, basi subcordata vel breviter cordata, lobis 
posticis brevibus late rotundatis, nervis primariis utroque latere 
ca. 8-9 inter sese 2-3 cm. distantibus angulo lato saepe fere recto 
abeimtibus teneribus sed conspicuis, secundariis tertiariisque numer- 
osi^imis tenerrimis; pedun'culus teres crassus 3.5-4 cm. longus; 
spathae virides 12 cm. longae 2 cm. crassae, tubo angusto, 
lamina ovato-oblonga acuminata; spadix tenuis anguste cylin- 
droideus apicem versus angustatus longiuscule stipitatus, inflo- 
r^centia feminea 3 cm. longa 1 cm. crassa, mascula 5 cm. longa; 
pi^tilla columnaria vix ultra 2 mm. longa.—Honduras: Lancetilla 
VaJley, near Tela, Dept. Atldntida, alt. 600 metos or less, 1927-28, 
Paid C, SfaiuMey 52626 (type in Herb. Field Mus.); also No. 54390. 
Hills above Lancetilla, 45 meters, Yuncker 4730, 4931. In forest 
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of foothills back of La Ceiba, Dept. AtMntida, Yuncker, Koepper & 
Wagner 8769.—Guatemala: Near Entre Rios, Dept. Izabal, 18 
meters, StandUy 72760. 

In the Flcrra of the Lancetilla Valley this plant was reported incor¬ 
rectly as P. Hoffmannii Schott, a quite different species. P. Pope- 
noei is related actually to P. guatemalense Engler, which it much 
resembles in general appearance. In that, however, the leaves are 
rounded or obtuse at the base, and the more conspicuous leaf sheath 
is continued almost to the base of the blade. 

The new species is named for Dr. Wilson Popenoe, to whom the 
authors of this species are greatly indebted for many favors in con¬ 
nection with their field work in Honduras and Guatemala. 

Philodendron radiatum Schott. Epiphsrtic vine. Spathe 
green; leaves deeply pinnate-lobed. On a tree in ravine in semi-arid 
upland near the village of Medina. 

PISTIA L. 

Pistia Stratiotes L. A curious member of this family, with 
spongy leaves 7 to 10 cm. long, forming rosettes; inflorescence very 
inconspicuous. On mud banks and floating in shallow pools in 
swampy areas along the Agudn River. 

SPATHIPHYLLUM Schott 

Spathiphyllum Friedrichsthalii Schott. Terrestrial. Spadix 
greenish; spathe very large, flat, green. In rich soil in thicket, foot¬ 
hills back of La Ceiba. 

SYNGONIUM Schott 

Syngonium podophyllum Schott. Epiphytic vine. Spathe 
red when mature. Leaves divided into narrow segments. Common 
on the plains and lower foothills about La Ceiba. 

BROMELIACEAE 
AECHMEA R. & P. 

Aechmea bracteata (Swartz) Griseb. Flowers yellow; bracts 
bright red. A large, conspicuous plant, growing either on the 
ground or as an epiphyte. Abundant in the semi-arid woodland 
region near Coyoles. 

Aechmea Kienastii E. Morr. Leaves moderately thin, purple 
at the base; peduncle about 75 cm. long, the flower-bearing part 
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about 30 cm. long; flower-bearing branches and bracts bright red. 
On trees in deep forest on the slopes of Mt. Cangrejal, at 300 meters 
altitude. Not common. 

BROMELIA L. 

Bromelia sylvestris Willd. Leaves up to 1.6 meters in length, 
armed with sharp, curved, marginal teeth, some leaves red; flower 
stalk 30-35 cm. tall; flowers light purple, the immediate bracts red. 
Frequent in dry soil in the semi-arid woodland regions near Coyoles. 

CATOPSIS Griseb. 

Catopsis apicroides (Schlecht. & Cham.) Baker. On trees in 
deep forest on the slopes of Mt. Cangrejal, at 330 meters altitude. 

Catopsis Morreniana Mez. On. trees in deep, wet forest on 
the slopes of Mt. Cangrejal, at 360 meters altitude. 

PITCAIRNIA L’Hdr. 

Pitcairnia sp. An unidentified species with leaves up to 1 meter 
in length and flowering stalk 75 cm. long. Growing among rocks on 
bank of a stream on the lower slopes of Mt. Cangrejal. 

TILLANDSIA L. 

Tillandsia Balbisiana Schult. Leaves 30 cm. long or more, 
very slender, twisted. On trees along the margin of the Agudn River 
near Coyoles. 

Tillandsia brachycaulos Schlecht. Flowers blue, with deep 
blue stamens; leaves red on the upper surface, green toward the 
base. A handsome plant. On trees in the semi-arid woodland region 
near Coyoles. 

Tillandsia Caput-Medusae E. Morr. On trees in the foothills 
back of La Ceiba. 

Tillandsia fasciculata Swartz. Leaves 45 cm. long or more, 
very rieiider; bracts light tan. On trees in semi-arid woodland 
region near Coyoles. 

Tillandsia festucoides Brongn. Leaves 25 cm. long or more, 
very slender. On trees in deep for^t on the slopes of Mt. Cangrejal, 
at 300 meters altitude. Frequent. 

Tillandsia filifolia Schlecht. & Cham. Plants about 20 cm. 
tall; leaves slender, filiform. On trees in deep, wet forest on the 
dopes of Mt. Cangrejal, at 300 meters altitude. 
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Tillandsia Schiedeana Steud. Plants small, clustered; leaves 
10 to 15 cm. long, filiform. On trees in deep, wet forest on the slopes 
of Mt. Cangrejal, at 330 meters altitude. 

Tillandsia usneoides L. Abundant on pines and other trees 
in open forest on the slopes above the village of Las Flores, at 300 
meters altitude. 

Tillandsia utriculata L. Leaves 50 cm. long or more, 7 cm. 
wide or more at the base, constricted above into a slender apex, 
clustered at the base of the stem to form a large rosette; flowering 
stalk 1.5 meters tall, loosely and widely branching, the branches 
rich purple. On trees in forest on the foothills back of La Ceiba. 

Tillandsia Valenzuelana A. Rich. Leaves up to 60 cm. or 
more in length, apically slender; flowers purple; bracts scarlet. A 
very handsome plant. On trees in the semi-arid woodland region 
near Coyoles. 

VRIESIA Lindl. 

Vriesia heliconioides (HBK.) Hook. Bracts bright red, with 
green tips. On trees in wet forest on the slopes of Mt. Cangrejal. 

COMMELINACEAE 
CAMPELIA L. Rich. 

Campelia Zanonia (L.) HBK. Herb. Flowers white; fruit 
purple. In the rocky bed of a small mountain stream near Puente 
Alto, about 50 kilometers east of La Ceiba, at 240 meters altitude. 

COMMELINA L. 

Commelina elegans HBK. Herb. Flowers pale blue to deep 
blue. Common in wet areas about La Ceiba; also on sandbars in 
the Agudn River near Coyoles. 

DICHORISANDRA Mikan 

Dichorisandra bexandra (Aubl.) Standi. Herb. Stems long 
and vine-like. Corolla blue in the center, the petals edged with 
white. Scrambling over shrubs in thicket in a ravine near Puente 
Alto, about 50 kilometers east of La Ceiba; also on a rocky out¬ 
cropping on the mountain side above Roma, about 25 kilometers 
east of La Ceiba. 
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PONTEDERIACEAE 
EICHHORNIA Kunth 

Eichhomia azurea (Swartz) Kunth. Floating in a marsh near 
the seashore, vicinity of La Ceiba. 

HETERANTHERA R. & P. 

Heteranthera reniformis R. & P. Herb. Flowers white. 
Creeping in muddy soil along the trail in foothills back of La Ceiba. 

PONTEDERIA L. 

Pontederia cordata L. Stems 90 cm. or more in height; flowers 
purplish. In marshy area along the seashore near La Ceiba. 


LILIACEAE 
DRACAENA L. 

Dracaena americana D. Sm. Tree about 6 meters tall; leaves 
narrow, numerous. In open forest on the rocky mountain slope back 
of Roma, about 25 kilometers east of La Ceiba, at 240 meters alti¬ 
tude. A conspicuous plant. 

SMILACAGEAE 
SMILAX L. 

Smilax Lundellii Klillip & Morton. New to Honduras. Woody 
vine, climbing in trees along the wooded border of the Agudn River, 
near Coyoles. 

Smilax mollis H. & B. Woody vine, climbing in thickets on foot¬ 
hills back of La Ceiba; also in semi-arid woodland near Coyoles. 

Smilax munda Killip & Morton. New to Honduras. Woody 
vine, climbing in thickets near the shore of the Salado River, about 
20 kilometers west of La Ceiba. 

Smilax spinosa Mill. Woody vine, climbing in thickets on foot¬ 
hills back of La Ceiba. 


HAEMODORACEAE 
XIPHIDIUM Aubl. 

Xiphidium caeruleum Aubl. Herb, about 1 meter tall. 
Flowers small, white; berries red. In rich soil, wet forest on the 
slopes of Mt. Cangrejal. 



Flora op Honduras 


269 


AMARYLLIDACEAE 
AGAVE L. 

Agave sp. Occasional plants of a sterile, unidentified species 
were observed in the semi-arid woodland region near Coyoles. 

CRINUM L. 

Crinum cruentum Ker. Flowers white; stamens with green 
filaments and orange anthers. A showy and decorative plant. 
Abundant locally in wet areas on the plains about La Ceiba. 

CURCULIGO Gaertn. 

Curculigo scorzoneraefolia (Lam.) Baker. Low herb with 
yellow flowers. In grass in open, forested area on mountain slopes 
near Las Flores, at 330 meters altitude. 

HYPOXIS L. 

Hypoxis decumbens L. Low herb with yellow flowers. In 
grass in open, forested area on mountain slopes near Las Mores, at 
330 meters altitude, associated with the preceding species. 

DIOSCOREACEAE 
DIOSCOREA L. 

Dioscorea Koepperi Standi., sp. nov,—Gracillima volubilis 
ubique glaberrima, caulibus teretibus ca. 1 mm. crassis, intemodiis 
valde elongatis; folia mediocria petiolata tenuia in sicco olivacea, 
petiolo gracillimo ca. 2 cm. longo; lamina anguste lanceolato-oblonga 
ca. 11 cm. longa atque 3 cm. lata longiacuminata, basi profunde 
(ca. 1 cm.) cordata, sinu lato, lobis posticis obtusis, supra sublucida, 
venis prominulis, subtus lucida, trinervia, nervis 2 utroque latere 
vulgo supra basin nascentibus, venis laxe reticulatis prominentibus; 
racemi masculi axillares singuli plerumque 15-25 cm. longi, rhachi 
flexuosa angulata, spiculis numerosis solitariis pauci- vel multifloris 
usque 1 cm. longis sed vulgo brevioribus, bracteis viridescentibus 
triangulari-ovatis floribus brevioribus acutis carinatis, floribus dense 
aggregatis sessilibus; perianthii segmenta ovalia pallida tenuia 
subhyalina obtusa fere 1.5 mm. longa; stamina 6.—Honduras: 
Climbing in thicket, near Rfo Danto, lower slopes of Mt. Cangrejal, 
near La Ceiba, Dept. AtMntida, July 16,1938, T. G. Yuncker, J. M. 
Koepper & K. A. Wagner 8482 (type in Herb. Field Mus.). 
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The leaves are distinctive in form, being long and narrow, with 
almost parallel sides, the basal lobes short, directed downward, and 
rounded-triangular in shape in the well developed leaves. 

Dioscorea macrostachya Benth. Herbaceous vine. Fruit 
2.5 cm. long or more, abundant, in large clusters. Climbing high in 
trees, edge of forest on the foothills back of La Ceiba. 

MUSAGEAE 
HELICONIA L. 

Heliconia Bihai L. Inflorescence erect; bracts yellow or some¬ 
what reddish, short and broad. On the bank of the Salado River, 
20 kilometers west of La Ceiba, and elsewhere in low, wet areas. 

Heliconia crassa Griggs. Stems 1 to 1.5 meters tall, leafy to 
the top; leaves relatively small; corolla yellowish; bracts few, 
bright red or somewhat orange; berries blue. In wet thicket on the 
lower slopes of Mt. Cangrejal; also in a rocky ravine near Puente 
Alto, about 50 kilometers east of La Ceiba, at 240 meters altitude. 

Heliconia elegans Peters. Plants about 3.5 meters tall. In¬ 
florescence dense, 30 cm. long or more; bracts red, short and broad, 
strongly compressed, equitant and two-ranked. On slopes near 
Puente Alto, about 60 kilometers east of La Ceiba, at 270 meters. 

Heliconia latispatha Benth. Plants 2 meters tall. Inflores¬ 
cence erect; bracts yellow, long and slender, becoming shorter toward 
the summit. Frequent in low, wet areas about La Ceiba. 

Heliconia librata Griggs. About 2 meters tall. Bracts yellow. 
In rich soil on mountain slopes near Puente Alto, about 50 kilo¬ 
meters east of La Ceiba, at 240 meters altitude. 

Heliconia revoluta Griggs? About 2.5 meters tall. Inflores¬ 
cence pendent; flowers yellow; bracts bright red, spreading, long and 
slender. The handsomest species seen. In a roclq?' ravine on slopes 
niear Puente Alto, about 50 kilometers east of La Ceiba, at ^0 
meters altitude; also along the Cangrejal River, back of La Ceiba. 

ZINGIBERACEAE 
COSTUS L. 

Gostus sanguineus D. Sm. Plants about 2 meters tall. SpikeS 
terete, up to 30 cm. or more in length; bracts closely imbricate, 
reddidi. Common in thickets about La Ceiba. 



Flora op Honduras 


271 


HEDYCHIUM Koen. 

Hedychium coronarium Koen. Herb, about 1 meter tall; 
flowers white. In wet area at edge of thicket, plains west of La Ceiba. 
Naturalized (?). 

RENEALMIA L. f. 

Renealmia aromatica (Aubl.) Griseb. Herbaceous, up to 
2 meters in height; inflorescence basal; flowers and fruit red. Fruit 
said to be edible. In low, wet soil on the banks of the Salado River, 
about 20 kilometers west of La Ceiba; also on the bank of a stream 
near Puente Alto, about 50 kilometers east of La Ceiba, at 240 
meters altitude. 

CANNACEAE 
CANNA L. 

Canna indica L. Herb, about 1 meter tall or less; flowers 
bright red. In swampy area about La Ceiba. 

MARANTACEAE 
CALATHEA Meyer 

Galathea altissima Koern. Plants herbaceous, about 2 meters 
tall. Inflorescence subglobose; flowers cream; bracts straw-colored. 
In thickets on the foothills back of La Ceiba. 

Galathea insignis Peters. Plants 2 to 2.5 meters tall. Spikes 
up to 15 cm. long, strongly compressed; bracts broad, two-ranked, 
equitant, straw-colored or somewhat greenish. In a rocky ravine 
on the slopes near Puente Alto, about 50 kilometers east of La Ceiba, 
at 240 meters altitude. 

Galathea lutea (Aubl.) Mey. Plants about 1 meter tall. Spikes 
not compressed; bracts broad, bronze-red, equitant. In thicket at 
the edge of the Salado River, about 20 kilometers west of La Ceiba. 

Galathea macrosepala Schum. Herb about 1 meter tall. 
Flowers creamy white. In rich soil, thickets on the lower slopes of 
Mt. Cangrejal. 

Galathea micans (Math.) Koern. Herb about 45 cm. tall; 
inflorescence mostly less than 2.5 cm. long. In rich, wet soil, edge 
of stream in foothills back of La Ceiba. 

MARANTA L. 

Maranta arundinacea L. Herb, up to 2.5 metffl:^ tall. Flowers 
white. In thicket on bank of stream, slopes near Las Flores, at 300 
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meters altitude; also on bank of river in foothills back of La Ceiba. 
Sometimes cultivated for the roots, which are a source of starch. 

MYROSMA L. f. 

Msnrosma guapilensis D. Sm. Herb, about 1 meter tall. In 
moist thicket on foothills back of La Ceiba. 

PLEIOSTACHYA Schum. 

Pleiostachya pruinosa (Regel) Schum. Herb, about 1 meter 
tall. In thickets at edge of forest on the lower slopes of Mt. Cangrejal. 

THALIA L. 

Thalia geniculata L. Herb, about 3 meters tall. Leaf blades 
up to 1 meter long; inflorescence loose; peduncles zigzag; flowers blue 
with a yellow throat. Frequent in low, marshy areas about La 
Ceiba. 


ORCHIDACEAE 
CAMPYLOCENTRUM Benth. 

Campylocentrum micranthum (Lindl.) Rolfe. Mowers 
small, white. On trees in forest on the slopes of Mt. Cangrejal, at 
150 meters altitude. 


CRYPTARRHENA R. Br. 

Cryptarrhena lunata R. Br. On branches of trees in wet 
forest on the slopes of Mt. Cangrejal, at 300 meters altitude. 

DICHAEA L. 

Dichaea muricata Lindl. Epiphsdic. Stems long, pendent 
from tree branches; flowers yellowish orange. In deep forest on the 
slopes of Mt. Cangrejal, at 300 meters altitude. 

EPIDENDRUM L. 

Epidendrum alatum Batem. Leaves about 45 cm. long; inflo¬ 
rescence about 1 meter long or less, loosely branching; flowers brown¬ 
ish yellow; lip with brown lines. A handsome plant. On trees in 
open forest in semi-arid upland near the village of Las Mores, at 330 
meters altitude. 

Epidendrum cochleatum L. Epiphytic. Lip greenish purple 
with yellow stripes, the other perianth parts yellowish green. On 
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trees in deep forest on rocky ridge back of Roma, about 25 kilometers 
east of La Ceiba, at 360 meters altitude. 

Epidendrum imatophyllum Lindl. Flowers lavender. On 
trees in forest on the lower slopes of Mt. Cangrejal. 

Epidendrum nocturnum Jacq. On rocks in open pine forest 
on the slope above the village of Las Flores, at 300 meters altitude. 

Epidendrum paleaceum (Lindl.) Rchb. f. With only one leaf 
on a stem. On trees in deep forest on the slopes of Mt. Cangrejal, 
at 300 meters altitude. 

Epidendrum xipheres Rchb. f. Epiphytic, with pseudobulbs. 
Leaves solitary on each stem; flowers yellow; fruit slender, densely 
covered with short, spinose projections. Abundant in semi-arid 
woodland region near Coyoles. 

LEPANTHES Swartz 

Lepanthes inaequiloba Ames & Schweinf. A small epiphyte. 
Calyx yellowish green; corolla yellowish orange. On trees in deep 
forest on the slopes of Mt. Cangrejal, at 330 meters altitude. 

MAXILLARIA R. & P. 

Maxillaria uncata Lindl. A small epiphyte with linear leaves 
and purplish flowers. On trees in deep forest on the slopes of Mt. 
Cangrejal, at 240 meters altitude. 

ONCIDIUM Swartz 

Oncidium Lindenii Brongn. Lip dark red; throat yellowish. 
On trees in open forest on mountain slope near Las Flores, at 330 
meters altitude. 


ORNITHOCEPHALUS Hook. 

Ornithocephalus bicornis Lindl. (?). Small epiphyte with 
equitant leaves spreading fan-wise. On branches of trees on bank 
of stream on slopes of Mt. Cangrejal. 

PLEUROTHALLIS R. Br. 

Pleurothallis Brighamii S. Wats. Small epiphyte. Outer 
lobes of flower yellowish green striped with maroon; throat maroon. 
On branches of trees in deep forest on the slopes of Mt. Cangrejal, 
at 330 meters altitude. 

POLYSTACHYA Hook. 

Polystachya minor Fawc. & Rendle. On mossy rocks, margin 
of stream on the slopes of Mt. Cangrejal, at 830 meters altitude. 
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SCAPHOSEPALUM Pfitz. 

Scaphosepalum Standleyi Ames. A small epiphyte. Flowers 
purplish green. On branches of trees in deep forest bn the slopes of 
Mt. Cangrejal, at 330 meters altitude. 

SCHOMBURGKIA Lindl. 

Schomburgkia tibicinis Batem. A large, handsome epiphyte. 
Inflorescence nearly 1 meter tall, branching; floral parts burnt- 
orange; lip whitish yellow. On trees at edge of the Salado River, 
about 20 kilometers west of La Ceiba. 

STELIS Swartz 

Stelis ciliaris Lindl. A small epiphyte with maroon flowers. 
On branches of trees in deep forest on the slopes of Mt. Cangrejal, 
at 240 meters altitude. 

Stelis purpurascens Rich. & Gal. On trees in deep forest on 
the slopes of Mt. Cangrejal, at 270 meters altitude. 

VANILLA Swartz 

Vanilla Pfaviana Rchb. f.(?). Climbing on trees in thickets on 
the banks of the Salado River, about 20 kilometers west of La Ceiba. 

PIPERACEAE 
PEPEROMIA R. & P. 

Peperomia cangrejalana Trelease, sp. nov.—Herba modica 
late repens terrestris, caulibus erectis foliosis, 2-3 mm. crassis; folia 
altema eHiptica vel oblanceolato-elliptica vulgo emarginata, basi 
acuta, 5-7 cm. longa 2.5-3.5 cm. lata, pinnatinervia, in sieco char- 
taeea, petiolo ca. 2 cm. longo; spicae terminals vel sympodiales 
solil^ae ramulum 1-bracteatum 15 mm. longum terminantes, in 
statu juvenili graeiles vix 40 mm. longae, pedunculo 5-10 mm. longo. 
—Honduras; Lower slopes of Mt. Cangrejal, near La Ceiba, Dept. 
Atldntida, Yuncker, Koepper & Wagner 8766 (type in herb. Univ. 
Illinois). 

Peperomia dantoana Trelease, sp. nov.—Herba majuscula late 
repens jflus minusve divaricato-furcata glabra truncicola, caule 3 
mm. crasso; folia late elliptica ad sublanceolata acute acuminata, 
baa subeordulato-aeuta, 5-7 cm. longa 3-3.5 cm. lata, in sicco opaca, 
amacea, l-nervia, nervis lateralibus obsoletis, petiolo 1 cm. longo; 
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spicae geminatae ramulum brevissimum terminalem terminantes, 
filiformes 60-70 mm. longae, pedunculo 5 mm. longo.—Honduras: 
Rio Danto, Mt. Cangrejal, near La Ceiba, Dept. AtMntida, Yuncker, 
Koepper & Wagner 8499 (type in herb. Univ. Illinois). 

Peperomia floresensis Trelease, sp. nov.—Herba patens 
arboricola, caule transiente minute pubescente 3-4 mm. crasso; 
folia alterna late lanceolata vel subelliptico-lanceolata sensim acuto- 
acuminata, basi acuta, 9-11 cm. longa 3-4.5 cm. lata, pinnatinervia, 
supra laxe araneosa, petiolo 2.5-5.5 cm. longo; spicae 1-2 ramulum 
brevem terminalem terminantes 70-100 mm. longae 1-5 mm. crassae, 
pedunculo 15 mm. longo; baccae oblongae oblique acuto-scutellatae, 
stigmate central!.—Honduras: Las Flores, Dept. Yoro, alt. 270 
meters, Yuncker, Koepper & Wagner 8149 (type in herb. Univ. 
Illinois). 

Peperomia Koepperi Trelease, sp. nov.—Herba parva repenti- 
patens arboricola, caule filiformi glabrato; folia alterna elliptico- 
subobovata obtusa, basi acuta, ca. 6 mm. longa atque 3 mm. lata, 
in sicco tenuia sed opaca et vix obvie nervata glabra, petiolo 1-3 
mm. longo; spicae terminales vix 10 mm. longae atque 1 mm. crassae, 
pedunculo brevissimo.—Honduras: Mt. Cangrejal, Dept. Atlintida, 
alt. 300 meters, Yuncker, Koepper & Wagner 8508 (type in herb. 
Univ. Illinois). Also, at a lower elevation, near Rio Danto, No. 8380. 

Peperomia lenticularis Dahlst. Stems slender; leaves orbic- 
xalar, less than 1 cm. broad. Creeping on trees in forest, foothills 
back of La Ceiba; also on trees in forest near Las Flores, at 180 
meters altitude. 

Peperomia rio-cangrejalensis Trelease, sp. nov.—Herba 
magna dependens glabra arboricola, caule 2-3 mm. crasso; folia 
alterna elliptica subcaudata, basi subacuta, 10 cm. longa 4 cm. lata, 
inf erne obscure submultiplinervia, petiolo 1-2 cm. longo; spicae 
singulae vel geminatae ramulum brevem terminalem terminantes 
80-90 mm. longae 3 mm. crassae, pedunculo gracili 20 mm. longo; 
baccae oblongae acute scutulatae, stigmate centrali.—Honduras: 
Rio Cangrejal, Dept. Atldntida, Yuncker, Koepper & Wagner 8018 
(type in herb. Univ. Illinois). Also No. 8794. 

Peperomia romaensis Trelease, sp. nov.—Herba majuscula 
repenti-erecta simplex glabra, caule 2-4 mm. crasso; folia alterna 
rotundato-obovata obtusa, basi cuneata, 9-11 cm. longa 6-7 cih. 
lata tenuiter pinnatinervia, in sicco opaca coriacea subrevoluta, 
petiolo 2 cm. longo; spicae geminatae ramulum terminalem bibrac- 
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teatum terminantes graciles 150 mm. longae, pedunculo roseo gracili 
3 mm. longo.—Honduras: Roma railroad siding, 25 km. east of La 
Ceiba, Dept. Atldntida, alt. 360 meters, Yuneker, Koepper & Wagner 
8585 (type in herb. Univ. Illinois). 

Peperomia rubefacta Trelease, var. cangrejalana Trelease, 
var. nov.—Quam species minus obvie glanduloso-granulosa, caule 
valde sulcato-alato.—Honduras: Mt. Cangrejal, Dept. Atldntida, 
alt. 330 meters, Yuneker, Koepper & Wagner 8737 (type in herb. 
Univ. Illinois). Also, at 360 meters. No. 8775. 

Peperomia rubefacta Trelease, var. reducta Trelease, var. 
nov.—Planta minor, caule graciliore, foliis angustius lanceolatis vix 
3-4 cm. longis atque 1 cm. latis.—Honduras: Mt. Cangrejal, Dept. 
Atldntida, alt. 300-330 meters, Yuneker, Koepper & Wagner 8736 
(type in herb. Univ. Illinois). Also Nos. 8735 and 8510. 

Peperomia tremulaeformis Trelease, sp. nov.—Herba late 
repens, caulibus gracilibus; folia altema rotundato-ovata vel tri- 
angulari-ovata acuminata, basi subtruncata vel subacuta, 2-3 cm. 
longa 1.5 cm. lata, trinervia vel saepius 5-nervia, supra aliquot 
tomentulosa atque fuscescens, subtus flavescens atque glabra, 
petiolo filiform! 1-2 cm. longo; spicae 15-20 mm. longae 1 mm. cras- 
sae, pedunculo filiform! ca. 15 mm. longo; baccae oblongae rostratae, 
stigmate anteriori ad basin rostri inserto.—Honduras: Rio Danto, 
Mt. Cangrejal, Dept. Atlantida, Yuneker, Koepper & Wagner 8722 
(type in herb. Univ. Illinois). 

Peperomia Wagneri Trelease, sp. nov.—Herba majuscula 
caespitosa glabra epiphytica, caule 5 nun. crasso in sicco anguloso 
lucido-ochraceo; folia inferne opposita superne ternata rhombico- 
elliptica vel subobovata obtusa vel saepius obtuse longiacuminata, 
basi acuta, 3-4 cm. longa 2-3 cm. lata, vix plus quam uninervia, in 
sicco coriacea, petiolo 5-10 mm. longo; spicae terminales 80 mm. 
longae 2 mm. crassae, pedunculo gracili 2 cm. longo; baccae rotun- 
dato-ovoideae pseudocupula auctae acutatae, stigmate apicali.— 
Honduras: Coyoles, Dept. Yoro, Yuneker, Koepper & Wagner 8127 
(type in herb. Univ. Illinois). Also No. 8055. 

PIPER L. 

Piper atrichopus Trelease, var, arborescens Trelease, var. 
nov.—^Arbuseula(?) glabra 3-metralis; folia plerumque basi in- 
aequilateKfiia, petiolo gracili ca. 1 cm. longo; spicae usque 65 mm, 
longae atque 3 mm. craSsae, pedunculo 5 mm. longo.—Honduras: 
Roma siding, about 25 km, east of La Ceiba, Dept. AtMntida, alt. 
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300 meters, Yuncker, Koepper & Wagner 8578 (type in herb. 
Univ. Illinois). 

Piper auritllaminum Trelease, sp. nov.—Arborescens tri- 
metralis, trunco 5 cm. diam., nervis venisque foliorum juvenilium 
minute puberulis exceptis glabra; folia elliptica subacuta, basi 
oblique auriculata, latere longiore petiolo longiore, 4 cm. longa 2.3 
cm. lata e 2 tertiis inferioribus submultiplinervia, petiolo 6+2 cm. 
longo alato; spicae valde curvatae ca. 150 mm. longae 3 mm. crassae, 



Pig. 6. A large-leaved Piper (Piper auritum ). 

pedunculo 4 cm. longo.—Honduras: Lower slopes of Mt. Cangrejal, 
Dept. Atldntida, Yuncker, Koepper & Wagner 8263 (type in herb. 
Univ. Illinois). 

Piper auritilimbum Trelease, sp. nov.—Arbuscula 5-metralis 
foliis saltern in statu juvenili minute pubescentibus supeme sparse 
pubescentibus exceptis glabra, foliorum nervis subtus hirtello- 
pubescentibus; folia elliptico-subovata valde acuta, basi oblique 
auriculata, ca. 30 cm. longa atque 15 cm. lata, e tertio superiore 
submultiplinervia,, petiolo 4+2 cm. longo aJato; spicae rectae usque 
ad 220 mm. longae atque 5 mm. crassae, pedunculo 6 cm. longo.— 
Honduras: Rio Danto, ML Cangrejal, Dept. Atldntida, Yuncker, 
Koepper & Wagner 8763 (type in herb. Univ. Illinois). 
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Piper calvescens Trelease, var. aguanum Trelease, var. nov. 
—Subarborescens sed vix trimetralis; folia rotundata vel rotundato- 
elliptica, inferiora 10-15 cm. longa 9 cm. lata, superiora lanceolata 

4- 6 cm. lata; spicae 100 mm. longae.—Honduras: Rio Agudn, below 
Coyoles, Dept. Yoro, Yuneker, Koepper & Wagner 8124 (type in 
herb. Univ. Illinois). 

Piper calvescens Trelease var. cangrejalense Trelease, var. 
nov.—^Arbuscula 3-4-metralis, petiolis nervisque foliorum juvenilium 
sparse pubescentibus exceptis glabra; folia rotundato-elliptica acute 
acuminata, basi obtusa vel subobtusa 10 cm. longa 6 cm. lata 5-7- 
nervia; spicae 50 mm. longae 5 mm. crassae, pedunculo 5 mm. longo 
sparse pubescente.—Honduras: Mt. Cangrejal, Dept. Atldntida, 
Yuneker, Koepper & Wagner 8464 (type in herb. Univ. Illinois). 

Piper coyolesense Trelease, sp. nov.—Subarborescens vix 3 m. 
alta ubique molliter tomentulosa, intemodiis superioribus modice 
brevibus crassisque; folia subrhombea aliquanto acuminata, basi 
inaequaliter obtusa, 17 cm. longa 9 cm. lata e medio inferiore pin- 
natinervia, nervis 5x6 venis transversis connexis, petiolo ca. 10 
mm. longo; spicae ca. 70 mm. longae atque 3 mm. crassae, pedunculo 
vix 5 mm. longo.—Honduras: Near Las Flores, Rio Agudn, Dept. 
Yoro, alt. 270 meters, Yuneker, Koepper & Wagner 8147 (type in 
herb. Univ. Illinois). 

Piper crassicaule Trelease, sp. nov.—Arbor glabra 7-metralis, 
trunco 12 cm. diam., intemodiis brevibus graciliusculis; folia ellip- 
tica vel suboblonga acuminata, basi inaequilateraliter acuta, latere 
altero ad basin petioli decurrente, 16-18 cm. longa 5-7 cm. lata ubi¬ 
que pinnatinervia, in sicco pap 3 n"acea caerulescentia, petiolo 1.5-2 cm. 
longo latere longiore ad basin alato, basi laminae appendice 2-3 
mm. longo aueta; spicae 125 mm. longae 2 mm. crassae, pedunculo 

5- 10 mm. longo.—Honduras: Ridge near Roma railroad siding, 
about 25 km. east of La Ceiba, Dept. Atldntida, alt. 240 meters, 
Yuneker, Koepper & Wagner 8572 (type in herb. Univ. Illinois). 

Piper elasmophyllum Trelease, sp. nov.—Arborescens tri¬ 
metralis, foliis eis P. dUatati similibus, intemodiis gracilibus cito 
elongatis tranaente molliter pubescentibus; folia plus minusve rhom- 
bicoi«abovato-elliptiea subacuminata, basi inaequaliter cordulata 
13-16 cm. longa 7-9 cm. lata, e medio inferiore pinnatinervia, nervis 
6X6, translate molliter pubeseentia, nervis subtus similiter pubes- 
;Q^tibus, peitiolo lO-SKl mm. longo; spicae 40 mm. longae 2 mm. 
craii^e, pedunculo 5 mm. longo, bracteis triangulari-subpeltatis 
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pubescentibus; baccae obtuse triquetrae.—Honduras: Lower slopes 
of Mt. Cangrejal, Dept. Atldntida, Yuncker, Koepper & Wagner 
8461 (type in herb. Univ. Illinois). 

Piper evulsipilosum Trelease, sp. nov.—Frutex vix trimetralis, 
intemodiis molliter pilosis; folia elliptica subacuminata, basi ali- 
quanto inaequaliter obtusa, 18-20 cm. longa 7-9.5 cm. lata, e 2 
tertiis inferioribus pinnatinervia, nervis ca. 4X2, supra lucida 
intense viridia, subtus pallida opaca, nervis venisque hirtellis, 
petiolo 5-10 mm. longo alato plus minusve piloso; spicae 60 mm. 
longae 5 mm. crassae apiculatae, pedunculo 10 mm. longo, bracteis 
crescenticis; baccae rotundatae brunneo-velutinae.—Honduras: La 
Ceiba, Dept. Atldntida, Yuncker, Koepper & Wagner 8015 (type in 
herb. Univ. Illinois). 

Piper gracillimum Trelease. Shrub up to 2.5 meters tall; 
leaves comparatively small, 3-nerved, with a long, slender apex. 
In rich soil, shady ravines, semi-arid region near Coyoles. 

Piper gracillimum Trelease, var. dantoense Trelease, var. 
nov.—^Arbuscula glabra trimetralis, ramis gracilibus; folia lanceo- 
lata apice subcaudata, basi acuta, 9 cm. longa 4 cm. lata trinervia, 
petiolo fere nullo; spicae ca. 60 mm. longae atque 3 mm. crassae, 
pedimculo 10 mm. longo; baccae oblongae.—Honduras: Rio Danto, 
Mt. Cangrejal, Dept. Atldntida, alt. 180 meters, Yuncker, Koepper 
& Wagner 8485 (type in herb. Univ. Illinois). 

Piper Koepperi Trelease, sp. nov.—Subarborescens ca. trimetra¬ 
lis glabra vel folia majora subtus in basibus laminarum pubescentia; 
folia lanceolato-ovata acuta basi gibboso-subcordata 8.5-25 cm. 
longa 4-9 cm. lata 5-nervia, venulis transversis conspicuis, in sicco 
lucida papyracea, petiolo 1-2 cm. longo; spicae in statu fructifero 
60 mm. longae 5 mm. crassae, pedunculo 10 mm. longo; bracteae 
crescenticae; baccae ellipsoideae cum rhachi elongatae, stigmatibus 
parvis sessilibus.—Honduras: Near Medina, Agudn Valley, Dept. 
Yoro, alt. 195 meters, Yuncker, Koepper & Wagner 8631 (type in 
herb. Univ. Illinois). Also near La Ceiba, Dept. Atldntida, No. 8014. 

Piper meritum Trelease, sp. nov.—Subarborescens ca. 3 m. 
alta, intemodiis brevibus modice crassis transients molliter pubes¬ 
centibus; folia subovato-elliptica acute acuminata, basi insigniter 
inaequaliter cordulata, 15-16 cm. longa 8 cm. lata, e medio inferiore 
pinnatinervia, nervis 5X6 pallidis substrigosis, petiolo vix 10 mm. 
longo lobo basali longiore folii occulto; spicae plus minusve curvatae 
100 mm. longae 3 mm. crassae apiculatae, pedunculo 10 mm. longo; 
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baccae parvae subcubicae.—Honduras: La Ceiba, Dept. Atidntida, 
Yunck&r, Koepper & Wagner 8363 (type in herb. Univ. Illinois). 

Piper multinervium Mart. & Gal. Shrub or small tree, up to 
3.5 meters in height; leaves rough. Common in thickets about the 
plains and on the lower mountain slopes, vicinity of La Ceiba. 

Piper puente-altoanum Trelease, sp. nov.—^Arbuscula 6- 
metralis, intemodiis brevibus graciliusculis aliquanto ut petiolus 
pedunculusque scabridis; folia oblongo-subelliptica acuminata, basi 
inaequaliter obtusa, 18-20 cm. longa 6 cm. lata e medio inferiore 
pinnatinervia, nervis ca. 6X2, supra granuloso-scabrida, subtus 
saltern in statu juvenili ad nervos strigosa, petiolo vix 2+3 mm. 
longo; spicae vix 50 mm. longae atque 2 mm. crassae, pedunculo vix 

5 mm. longo.—Honduras: Puente Alto, on the railroad about 50 km. 
east of La Ceiba, Dept. AtMntida, alt. 240 meters, Yuncker, Koepper 

6 Wagner 8549 (type in herb. Univ. Illinois). 

Piper sagax Trelease, sp. nov.—Prutex 2-metralis petiolis atque 
nervis subtus evanescente puberulus; folia late elliptica aliquanto 
acuminata, basi rotundata latere altero breviore, ca. 15-18 cm. 
longa atque 9 cm. lata, e 2 tertiis inferioribus pinnatinervia, nervis 
4X5, supra lucida intense viridia, petiolo gracili 10+2 mm. longo 
exalato; spicae 40 mm. longae 3 mm. crassae, pedunculo 10 mm. 
longo.—Honduras: Coyoles, Dept. Yoro, Yuncker, Koepper & Wag¬ 
ner 8030 (t 3 rpe in herb. Univ. Illinois). 

Piper subaequilaterum Trelease, sp. nov.—Arborescens vix 
trimetralis tomentulosa, internodiis primo modice brevibus crassis- 
que glabrescentibus; folia subrhombico-elliptica acuta, basi fere 
aequilateraliter obtusa, 14 cm. longa 8 cm. lata e medio inferiore 
pinnatinervia, nervis 5x2, supra intensius viridia, petiolo 10-16 
mm. longo; spicae 60 mm. longae 3 mm. crassae, pedunculo 5 mm. 
longo.—Honduras: Roma siding, about 25 km. east of La Ceiba, 
Dept. Atldntida, Yuncker, Koepper & Wagner 8565 (type in herb. 
Univ. Illinois). 

Piper tuberculatum Jacq. Shrub, sometimes somewhat 
scandent; petioles with a characteristic hom-like projection at the 
base of the leaf blade. In ravine of a dry stream near Coyoles. 

Piper tuberculatum var. cangrejalense Trelease, var. nov.— 
Subscandens glabra, costis foliorum pubescentibus, petiolis brevibus 
plus minusve verrucosis; lamina folii 12-13 cm. longa 6-7 cm. lata. 
—Honduras: Lower slopes of Mt. Cangrejal, Dept. Atldntida, 
Yuncker, Koepper & Wagner 8204 (type in herb. Univ. Illinois). 
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Piper tumidipedunculum Trelease, sp. nov.—Arborescens 
ca. trimetralis, ramis nodosis, intemodiis brevibus, petiolis atque 
ramis infra insertionem petioli aliquanto crispo-pilosis exceptis gla¬ 
bra; folia lanceolata vel oblanceolata subcaudata, basi aliquanto 
inaequaliter cordulata, 12-19 cm. longa 4-6 cm. lata, e 2 tertiis 
inferioribus pinnatinervia, nervis ca. 4x2, lucida, chartacea, petiolo 
5-10 mm. longo; spicae 75 mm. longae 3 mm. crassae, pedunculo 
camoso tumido 10 mm. longo; bracteae subcrescenticae; baccae 
subcrateriforrai-depressae.—Honduras: Las Flores, near Coyoles, 
Dept. Yoro, alt. 300 meters, Yuneker, Koepper & Wagner 8151 
(type in herb. Univ. Illinois). 

Piper uacatum Trelease. Shrub or small tree about 2 meters 
tall. In thickets on the lower slopes of Mt. Cangrejal. 

Piper variabile C. DC. var. obtentum Trelease, var. nov.— 
Arbuscula trimetralis cito glabrescens, intemodiis floriferis brevi¬ 
bus graciliusculis; folia late subovata subacuta, basi fere aequaliter 
truncato-rotundata, 18 cm. longa 12 cm. lata, e 2 tertiis inferioribus 
multiplinervia, nervis ca. 5x2, subtus prope basin transiente ara- 
neosa, petiolo 3-5 cm. longo exalato; spicae 70 mm. longae 3 mm. 
crassae, pedunculo 15 mm. longo; baccae minutae.—Honduras: Mt. 
Cangrejal, Dept. Atldntida, alt. 150 meters, Yuneker, Koepper & 
Wagner 8495 (type in herb. Univ. Illinois). 

POTHOMORPHE Miquel 

Pothomorphe peltata (L.) Miq. var. hypoleuca Trelease. 
Herbaceous, about 1 meter tall; spikes white, numerous. In ballast 
along the railroad right-of-way near La Ceiba. 

SALICACEAE 
SALIX L. 

Salix chilensis Molina. Tree up to 15 or 18 meters tall and 
nearly one meter in diameter. Common in wet areas and along 
banks of streams on the plains about La Ceiba. 

FAGACEAE 
OUERCUS L. 

Quercus aguana Trelease, sp. noy—Lev£obalanos-Macrophyl- 
lae. Ramuli crassiusculi 4 mm. crassi aliquanto striati, primo dense 
ferrugineo-tomentosi, serius glabrescentes atque lucidi, pallido- 
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lenticellati; folia ad apicem rami aggregata decidua elliptico-sub- 
obovata obtusa vel emarginato-rotundata, basi breviter cordata, 
undulato-crenata, paullo impresso-reticulata, supra costa ferrugineo- 
tomentosa excepta viridia atque glabrescentia, subtus dense pallido- 
tomentulosa, 16-18 cm. longa 8-9 cm. lata, venis ca. 15X2 parum 
furcatis vix arcuatis, petiolo vix 10 mm. longo; fructus annuus ut 
videtur apice peduneuli tomentosi 2 cm. longi singulus; cupulae 
immaturae squamae adpressae cinereo-pubescentes.—Honduras: 
Las Flores, near Coyoles, Dept. Yoro, alt. 270 meters, Yuneker, 
Koepper & Wagner 8180 (type in herb. Univ. Illinois). A tree 10-12 
meters tail and 50 cm. in diameter. 

Quercus oleoides Cham. & Schlecht. Tree about 15 meters 
tall and 60 cm. in diameter, the bark rough. In open forest area at 
about 270 meters altitude near the village of Las Mores. 

Quercus yoroensis Trelease, sp. nov.— Erythrohalanos-Lingtme- 
foliae. Ramuli erassiusculi 3 mm. crassi aliquanto striati annotini 
ferrugineo-tomentosi, serius grisei vix lenticellati; gemmae rotunda- 
tae vel ellipsoideae glabratae lucido-brunneae 5 mm. longae 2 mm. 
latae; folia elliptica obtusa, basi rotundata, 9-15 cm. longa 4-6 cm. 
lata plus minusve revoluta, chartacea, sublucida, costa utrinque 
ferrugineo-tomentulosa, nervis ca. 12x2 supra impressis subtus 
salientibus furcatis arcuatis, petiolo 5 mm. longo tomentuloso; 
fructus ut videtur biennis pedimculum 5 cm. longum terminans 
primo depresso-globosus, squamis adpressis lucidis glabratis obtu- 
sis.—Honduras: Las Flores, Agudn Valley, Dept. Yoro, alt. 330 
meters, Yuneker, Koepper & Wagner 8181 (type in herb. Univ. 
Illinois). A tree 10 meters tall and 40 cm. in diameter. 

Quercus yoroensis var. aguanana Trelease, var. nov.—E Q. 
yoromsi ramulis gracilioribus griseo-tomentulosis differt; folia magis 
lanceolato-oblonga usque plus minusve rhombieo-subovata fere 
glabra utrinque lucida olivacea; fructus singuli vel geminati pedun- 
culum brevem terminantes, squamis cupulae opacioribus atque 
densius pubescentibus.—Honduras: Growing with the species, at 
300 meters altitude, Yuneker, Koepper & Wagner 8185 (ts^pe in 
herb. Univ. Illinois). 


ULMACEAE 
CELTIS L. 

Celtis ^uanaea (Jacq.) Saig. Small tree about 5 meters tall. 
In semi-arid for^ region near Coyoles. 
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TREMA Lour. 

Trema micrantha (L.) Blume. Tree about 7.5 meters tall; 
flowers small, greenish white; fruit red. In forest on the lower slopes 
of Mt. Cangrejal. 

MORACEAE 
ARTOCARPUS Forst. 

Artocarpus communis Forst. Cultivated. Occasionally 
found at some distance from dwellings as an escape. 

CASTILLA Cerv. 

Castilla elastica Cerv. Tree up to 12 meters tall and 30 to 45 
cm. in diameter; bark smooth; latex white and very abundant. 
Common on the plains about La Ceiba. 

CECROPIA L. 

Cecropia asperrima Pittier. Tree about 8 to 10 meters tall. 
Common in cut-over areas and edge of forest on the plains and lower 
foothills about La Ceiba. 

DORSTENIA L. 

Dorstenia choconiana Wats. var. integrifolia D. Sm. In 
deep forest on the foothills back of La Ceiba. 

Dorstenia Contrajerva L. var. Houstoni (L.) Bureau. In 
rich soil, wet ravine on slope near Puente Alto, about 50 kilometers 
east of La Ceiba, at about 240 meters altitude. 

FICUS L. 

Ficus glabrata HBK. Fine, spreading tree about 15 meters 
tall, the trunk about 1.5 meters in diameter. On the banks of a 
stream, lower slopes of Mt. Cangrejal, at 150 meters altitude. 

Ficus Hemsleyana Standi. Tree about 12 meters tall. In 
forest on the lower slopes of Mt. Cangrejal. 

Ficus involuta (Liebm.) Miq. Tree about 15 meters tall and 
75 cm. in diameter. In forest, foothills back of La Ceiba. 

URTICACEAE 
MYRIOCARPA Benth. 

Myriocarpa obovata D. Sm. Tree about 5 meters tall; spikes 
slender, 25 to 30 cm. long. On the bank of the Danto River, lower 
slopes of Mt. Cangrejal back of La Ceiba. 
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PILEA Lindl. 

Pilea pubescens Liebm. Small herb 6 to 7 cm. tall. On mossy 
rocks, stream bank on the slopes of Mt. Cangrejal. 

POUZOLZIA Gaud. 

Pouzolzia obliqua Gaud. Shrub, about 1 meter tall. In 
ravines in semi-arid upland near the village of Medina, at 180 meters 
altitude. 

URERA Gaud. 

Urera alceaefolia Gaud. Small tree about 4.5 meters tall; 
flowers small, green. In forest on the slopes of Mt. Cangrejal, at 
360 meters altitude. 

Urera elata (Swartz) Griseb. Small tree about 6 meters tall, 
with stinging hairs; flowers greenish white. In wet forest on slopes 
of Mt. Cangrejal, at 150 meters^ altitude. 

LORANTHACEAE 
ORYCTANTHUS Eichl. 

Oryctanthus cordifolius (Presl) Eichl. Parasitic. Leaves 
opposite, ovate, sessile; spikes and berries red. Frequent on trees 
on the plains and in the forest on the lower slopes about La Ceiba. 

PHORADENDRON Nutt. 

Pboradendron piperoides (HBK.) Trelease. Leaves elliptic 
and acute. Parasitic on a large fig tree on the bank of the Cangrejal 
River in the foothills back of La Ceiba. 

Pboradendron robustissimum Eichl. Parasitic. Leaves 
oblong, obtuse; spikes greenish yellow. Frequent on trees in semi- 
arid woodland near Coyoles. 

Pboradendron venezuelense Trelease. Parasitic. Leaves 3-4 
cm. long, oblong-spatulate; spikes green. On trees in semi-arid 
woodland near Coyoles. 

PHTHIRUSA Mart. 

Pbtbirusa pyrifolia (HBK.) Eichl. Parasitic. Stems slender; 
leaves oblong or ovate-oblong, mucronate. Frequent on trees in 
forest on the lower dopes of Mt. Cangrejal. 
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PSITTACANTHUS Mart. 

Psittacanthus calyculatus (DC.) Don. Parasitic. Stems stout 
and angled; leaves mostly falcate; flowers and berries red. On tree 
near the Cangrejal River, foothills back of La Ceiba. 

STRUTHANTHUS Mart. 

Struthanthus Deppeanus (S. & C.) Blume. Parasitic. Stems 
twining; leaves petiolate, elliptic, with acute base and attenuate- 
acuminate apex. On trees in the forest, foothills back of La Ceiba. 

Struthanthus orbicularis (HBK.) Blume. Parasitic. Stems 
somewhat twining; leaves obtuse; fruit dark red. On trees near the 
bank of the Cangrejal River, foothills back of La Ceiba. 

Struthanthus phaneroneurus Standi., sp. nov.—Prutex para¬ 
siticus omnino glaber, ramis vetustioribus teretibus griseis rimosis 
4 mm. crassis, junioribus ochraceis vel brunnescentibus, intemodiis 
brevibus; folia in sicco coriacea sed tenuia breviter petiolata, petiolo 
3-5 mm. longo late canaliculato; lamina rotundato-obovata vel 
late elliptico-obovata 2.5-3.5 cm. longa 1.5-2.8 cm. lata, apice sub- 
truncata vel late rotundata, interdum apiculata vel emarginata, 
basi cuneata, vulgo subito contracta atque breviter acute decmrens, 
supra in sicco olivacea lucida, nervis venulisque prominulis, subtus 
concolor lucidaque, costa gracillima elevata, nervis lateralibus 
utroque latere 5-6 obliquis angulo semirecto vel angustiore adscen- 
dentibus prominulis inaequalibus, venulis inconspicuis vel obsoletis, 
margine pallido tenui; inflorescentiae spicatae simplices in axillis 
singulae vix ultra 5 mm. longae brevissime pedunculatae, floribus in 
spiculas trifloras parvas sessiles dispositis, bracteis obovatis vel 
spathulatis, apice obtusis vel rotundatis et apiculatis floribus bre- 
vioribus.—Honduras: Parasitic on a tree in semi-arid woodland 
near Coyoles, Dept. Yoro, July 26,1938, T.G. Yuncker,J. M. Koep- 
per & K. A. Wagner 8662 (t 3 q)e in Herb. Field Mus.). 

ARISTOLOCHIACEAE 
ARISTOLOCHIA L. 

Aristolochia grandiflora Swartz. Vine. Flowers very large 
and handsome, yellowish brown with purple mottling within, with 
vile, carrion-like odor. Climbing in thicket, foothills back of La 
Ceiba. 
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Aristolochia maxima L. Vine. Stems woody and with wide, 
corky wings; leaves oblong-obovate; flowers very dark red; fruit 
large, opening to form a basket-like structure. Climbing over shrubs 
in a thicket on the lower slopes of Mt. Cangrejal. 

Aristolochia odoratissima L. Woody vine. Leaves ovate- 
cordate, acute; flowers large, cream with maroon mottling. Climb¬ 
ing in thicket, foothills back of La Ceiba. 

Aristolochia pilosa HBK. Herbaceous vine. Stems, petioles, 
and pedicels covered with erect, brown hairs; leaves ovate-cordate, 
obtuse; outside of cal 3 ^ limb dark red lined with green, inside deep 
violet spotted with yellow. Climbing in thicket, foothills back of 
La Ceiba. 

POLYGONACEAE 

COCCOLOBA L. 

Coccoloba acuminata HBK. Shrub or small tree up to 2.5 
meters tall and 3 to 5 cm. in diameter; spikes and fruit red. In 
ravines, semi-arid woodland region near Coyoles. 

Coccoloba barbadensis Jacq. Small tree about 4.5 to 6 meters 
tall; leaves up to 25 cm. long; flowers green. On banks of ravine in 
semi-arid woodland r^ion near Coyoles; also in open forest, foothills 
back of La Ceiba. 

Coccoloba Browniana Standi. Tree about 7 meters tall; 
leaves rounded-ovate-cordate; fruit green, wrinkled. In semi-arid 
woodland region near Coyoles. 

Coccoloba Tuerckheimii D. Sm. Tree about 7 meters tall; 
bark flaking; leaves obovate, v^y large; inflorescence with numerous 
long, bright red branches; flowers greenish white. In forest, foot¬ 
hills back of La Ceiba. 

Coccoloba Uvifera (L.) Jacq. Tree about 7 meters tall and 20 
cm. in diamet^; leaves subsesale, nearly round. In sandy soil near 
the beach, vicinity of La Ceiba. 

POLYGONUM L. 

Polygonum lapathifolium L. Herb, about 1 meter tall; 
flowers pale pink. On sandbar in the Cangrejal River, foothills 
back of La Ceiba. 

Polygonum persicarioides HBK. Herb, about 60 cm, tall; 
flow®s pale pink. On sandbars in the Aguto River, near Coyoles. 
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AMARANTHACEAE 

AMARANTHUS L. 

Amaranthus spinosus L. Weedy herb, mostly less than 1 
meter tall, with numerous sharp, rigid spines. Common in waste 
places about La Ceiba. 

GOMPHRENA L. 

Gomphrena dispersa Standi. Plants low and sprawling; 
flower heads white to pink. A weedy, herbaceous plant, very com¬ 
mon in waste places about La Ceiba; also at Coyoles. 

IRESINE P. Br. 

Iresine Celosia L. Herb. Scrambling over low shrubs in thicket 
on the bank of the Danto River, foothills back of La Ceiba. 

Iresine nigra Uline & Bray. Small tree about 3.5 meters tall; 
spikelets short, white. In semi-arid woodland region near Coyoles. 

NYCTAGINACEAE 

BOERHAAVIA L. 

Boerhaavia erecta L. Herb; flowers small, white. Weed, com¬ 
mon in waste places in the semi-arid region about Coyoles; also in 
the vicinity of La Ceiba. 

MIRABILIS L. 

Mirabilis Jalapa L. Flowers purple-red. A single large colony 
found in the foothills back of La Ceiba. 

NEEA Ruiz & Pavon 

Neea psychotrioides D. Sm. Shrub or small tree about 4.5 
meters tall; flowers greenish yellow. Frequent in forest on the foot¬ 
hills and lower slopes of Mt. Cangrejal. 

PHYTOLAGCACEAE 

MICROTEA Swartz 

Micro tea debilis Swartz. A low, spreading, weedy herb; 
flowers very small, greenish white. In sandy soil near the Cangrejal 
River, foothills back of La Ceiba. 

PETIVERIA L. 

Petiveria alliacea L. Plant about 1 meter tall or less; stems 
woody at the base; spikes slender, up to 25 cm. long; flowers white. 
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In sandy soil on the bank of the Cangrejal River, foothills back of 
La Ceiba. 

PHYTOLACCA L. 

Phytolacca rivinoides Kunth & Bouch4. Herb, about 2 meters 
tall; peduncles and pedicels red; flowers white; fruit dark purple. In 
an open, burned-over area near the Danto River on the slopes of Mt. 
Cangrejal, at 240 meters altitude. 

RIVINA L. 

Rivina humilis L. Low, weedy shrub; flowers white; fruit red. 
Frequent about La Ceiba, 


AIZOACEAE 
MOLLUGO L. 

Mollugo verticillata L. A low, spreading, weedy herb; sepals 
white. In waste places about La Ceiba. 

PORTULACACEAE 
PORTULACA L. 

Portulaca oleracea L. Low, succulent herb; corolla yellow. 
On sandbars in the Aguan River, near Coyoles. 

Portulaca pilosa L. Low, succulent herb; corolla red. On gravel 
bars in the Agudn River, near Coyoles. 

TALINUM Adans. 

Talinum triangulare (Jacq.) Willd. Herb. Leaves succulent; 
flowers pale pink. In sandy soil, thicket along the Agudn River, 
near Coyoles. 

NYMPHAEACEAE 
NYMPHAEA L. 

Nymphaea ampla (Salisb.) DC. Flowers white. In ponds near 
La Ceiba. 

MENISPERMACEAE 
CISSAMPELOS L. 

Clssampelos tropaeolifolia DC. Vine. Leaves broadly ovate, 
peltate; flowers greenish; fruit red. Frequent in thickets, foothills 
back of La Ceiba. 
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DISCIPHANIA Eichl. 

Disciphania calocarpa Standi. Woody vine; leaves ovate, 
acute, peltate; fruit very fleshy, orange-red. Climbing in thicket, 
foothills back of La Ceiba. 

HYPERBAENA Miers 

Hyperbaena hondurensis Standi. Woody vine; flowers yel¬ 
lowish orange, with carrion-like odor. Climbing in trees, thickets on 
banks of the Danto River, slopes of Mt. Cangrejal, at 150 meters 
altitude. 


MAGNOLIACEAE 
TALAUMA Juss. 

Talauma mexicana (DC.) Don. A tree about 15 meters high, 
in forest on slopes of Mt. Cangrejal, at 180 meters. No. 8845. The 
material available for study consists of a young branch with two 
large leaves and a detached young fruit. At first I was inclined to 
believe, partly because of its geographic origin, that a new species 
was represented, and such, in fact, may well be the case. However, 
the material of the genus available for comparison is so scant and 
incomplete that it does not seem desirable at present to describe 
the Hondmran tree as new. It is noteworthy for the unusually large 
leaves, as much as 42 cm. long and 16 cm. wide, and for the very 
large young fruit, with exceedingly numerous carpels. Further 
material from Honduras and Mexico is needed before it can be 
decided definitely whether the Honduran form is actually T. mexicana 
or an undeseribed species.— Paul C. Standley. 

ANNONAGEAE 
ANNONA L. 

Annona reticulata L. Tree up to 15 meters tall and 50 cm. 
in diameter; flower parts fleshy. In open forest near the village of 
Las Flores, at 300 meters altitude; also in forest on foothills back of 
La Ceiba. 

MYRISTICACEAE 
COMPSONEURA Warb. 

Compsoneura Sprucei (A. DC.) Warb. Tree about 6 meters 
tall; flowers small, numerous, cream-colored; fruit with a thin, 
fleshy coat and a single seed about 2 cm. long, covered with an aril. 
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On the bank of the Salado River, about 20 kilometers west of La 
Ceiba. 

MONIMIACEAE 
SIPARUNA Aubl. 

Siparuna nicaraguensis Hemsl. Tree about 6 meters tall; 
fruit fleshy, pink, aromatic. Margin of the Danto River, slopes of 
Mt. Cangrejal, at 300 meters altitude. 

LAURACEAE 
MISANTECA C. & S. 

Misanteca capitata C. & S. Tree about 7 meters tall; fruit 
green, partially enclosed in a red cup. In deep forest on the slopes 
of Mt. Cangrejal, at 330 meters altitude. 

NECTANDRA Roland 

Nectandra sanguinea Rottb. Tree about 10 meters tall and 
35 cm. in diameter; flowers white. In open forest, semi-arid upland 
region near the village of Las Flores, at 300 meters altitude; also 
in forest, foothills near the Cangrejal River back of La Ceiba. 

OCOTEA Aubl. 

Ocotea cemua (Nees) Mez. Tree about 7 meters tall. In 
open forest on the foothills near the Cangrejal River, back of La 
Ceiba. 

PHOEBE Nees 

Phoebe helicterifolia Mez. Tree about 9 meters tall; flowers 
creamy white. On the banks of the Danto River, lower slopes of 
Mt. Cangrejal, back of La Ceiba. 

Phoebe mexicana Meissn. Tree about 7 meters tall; leaves 
shiny above; pedicels red. In a ravine near the village of Medina, 
at 180 meters altitude. 


GRUGIFERAE 
GAKILE Mill. 

Gakile lanceolata (Willd.) 0. E. Schulz. Low herb; flowers 
white; fruit l^eeded. In sand near the seashore, vicinity of La 
C^ba. 
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CAPPARIDACEAE 
CAPPARIS L. 

Capparis admirabilis Standi., sp. nov.—Arbiiscula 3.5 m. alta, 
tfunco 7 cm. diam., ramis rectis rigidis teretibus vel subcompressis 
dense adpresso-lepidotis, intemodiis brevibus; folia brevissime petio- 
lata coriacea adscendentia vel suberecta, petiolo crasso vix ultra 
3 mm. longo; lamina linearis 13-23 cm. longa prope basin 10-12 mm. 
lata e basi rotundata usque apicem angustum sensim attenuata, 
supra primo dense adpresso-stellato-pilosula, cito glabrata, nervis 
venisque prominulis, subtus ubique dense adpresse albido-lepidota, 
costa crassa elevata, nervis numerosis valde obliquis angulo acuto 
adscendentibus, venulis prominentibus arctissime reticulatis; inflo- 
rescentiae axillares csnnoso-corymbosae longipedunculatae folia 
aequantes, pedunculis ramisque compressis dense lepidotis, pedicellis 
5-7 mm. longis; sepala in alabastro aperta deltoideo-ovata acutius- 
cula ca. 1 mm. longa vel paullo ultra; petala inaequalia ochroleuca 
spathulato-obovata usque 1 cm. longa apice rotundata intus glabra 
extus dense stellato-tomentosa; stamina 8 petalis duplo longiora, 
filamentis basi stellato-pilosis; gsmophorum ca. 1 cm. longum gla- 
brum, ovario oblongo dense lepidoto.—Honduras: In woodland in 
semi-arid region near Coyoles, Dept, Yoro, June 29, 1938, T. G. 
Yuncker, J. M. Koepper <& K. A. Wagner 8130 (type in Herb, 
Field Mus.). 

A well marked species, altogether unlike any other known from 
Central America. Most remarkable are the long and narrow, rigid 
leaves, which recall those of certain species of northern South 
America. Noteworthy, also, is the small number of stamens, but 
the plant seems better referable to Capparis than to other genera 
of the family, to which the stamen number might seem to necessitate 
its reference. 

Capparis indica (L.) Fawc. & Rendle. Tree about 4.5 meters 
tall. In semi-arid woodland region near the village of Las Flores. 

Capparis Yunckeri Standi., sp. nov.—Frutex scandens, ramis 
viridibus vel viridescentibus subteretibus, novellis densissime pilis 
stellatis sessilibus atque stipitatis intermixtis tomentosis, intemodiis 
brevibus; folia 'parva breviter petiolata in sicco coriacea, petiolo 
crasso 5-7 mm. longo stellato-tomentoso; lamina elliptico-ovalis 
vel subrotundata 2.5-4.5 cm. longa 2-3.5 cm. lata apice rotundata, 
basi late rotimdata vel truncata, supra in statu juvenili dense stellato- 
tomentosa, cito glabrata, nervis profunde impressis, subtus pallida 
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ubique dense stellato-tomentosa, nervis costaque prominentibus sed 
tomento occultis, nervis lateralibus utroque latere 4-5; flores non 
visi; fructus (imperfectus solum visus) 2.5 cm. longe pedunculatus, 
gynophoro 5 mm. longo; bacca ut videtur ellipsoidea ca. 5 cm. longa 
glabrata sed pilis minutis stellatis hince inde conspersa.—Honduras: 
Climbing in a thicket in woodland, semi-arid region near Coyoles, 
Dept. Yoro, July 25,1938, T. G. Yuncker, J. M. Koepper & K. A. 
Wagner 8615 (type in Herb. Field Mus.). 

This also is an outstanding plant in the genus Capparis, and I 
have found no species to which it is at all similar. It is noteworthy 
for its scandent habit and for the small, broad, copiously stellate- 
tomentose leaves. 

CLEOME L. 

Cleome aculeata L. Herb about 60 cm. tall, with a pair of 
short, slightly recurved prickles at the lower nodes; seeds reddish. 
In waste area near La Ceiba. 

Cleome serrata Jacq. Weedy herb with stem somewhat woody 
at the base; flowers creamy white. In waste places on the plains 
and in the foothills about La Ceiba. 

PODOSTEMONACEAE 
TRISTICHA Thou. 

Tristicha hypnoides Spreng. Aquatic herb, superficially re¬ 
sembling certain aquatic bryophytes. Stems slender, branching; 
leaves minute, in three rows. Covering submerged rocks in current 
of swift mountain stream on the slopes of Mt. Cangrejal, at 270 
meters altitude. 

HAMAMELIDACEAE 
LIOUIDAMBAR L. 

Liquidambar Styraciflua L. Tree about 7 meters tall and 20 
cm. in diameter. This species, common in the southeastern United 
States, has been previously reported from the highlands about 
Siguatepeque. Occasional in deep forest on the slopes of Mt. Can- 
grejal, at 300 meters altitude. 

ROSACEAE 
HIRTELLA L. 

Hirtella triandra Swartz. Small tree about 4.5 meters tall. 
On the rocky bank of the Danto River, lower slopes of Mt. Cangrejal. 



Flora op Honduras 


293 


LEGUMINOSAE 
ABRUS L. 

Abrus precatorius L. Woody vine. Seeds bright red with a 
black spot, handsome and often used as ornaments. Occasional 
in thickets on the lower slopes of Mt. Cangrejal. 

ACACIA Wind. 

Acacia riparia HBK. Low, spreading tree about 7 meters tall 
and 30 cm. in diameter, armed with a pair of short, recurved prickles 
at the nodes; leaves bipinnate, with numerous very small leaflets; 
flowers white. Common in woodland and open pastures in semi-arid 
region in the Agudn River Valley above Olanchito and about Coyoles. 

Acacia spadicigera Schl. & Cham. Small tree or shrub about 
2 meters tall, armed with pairs of large, nodal, bullhom-like spines 
inhabited by colonies of a small but exceedingly vicious species of 
ant. Occasional in semi-arid woodland near Coyoles. 

Acacia telensis Standi. Woody vine, the older branches 4- 
angled, armed with numerous small, more or less recurved prickles; 
pods large, thin. In thickets near the Danto River, slopes of Mt. 
Cangrejal, at 180 meters altitude; also in thickets on the plain back 
of Roma, about 25 kilometers east of La Ceiba. 

BAUHINIA L. 

Bauhinia divaricata L. Shrub or small tree about 4.5 meters 
tall; flow^s white to pale pink. In forest on the slopes of Mt. 
Cangrejal, at 150 meters altitude. 

Bauhinia hondurensis Standi. A coarse, woody vine; corolla 
white. Climbing in thickets on the foothills back of La Ceiba; 
also in a ravine near the village of Medina, at 200 meters altitude. 

Bauhinia sp. A large, woody species with strongly flattened 
stems which curve in a regular zigzag manner was frequently ob¬ 
served climbing in trees in forests on the lower slopes back of La 
Ceiba. No plants, however, were found in flower or fruit. 

BENTHAMANTHA Alef. 

Benthamantha mollis (HBK.) Alef. A low shrub less than 
1 meter tall; flowers yellowish. In semi-arid woodland region near 
Coyoles. 
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CALLIANDRA Benth. 

Calliandra arborea Standi. Shrub or small tree up to 6 meters 
tall. Stamens long and bright red, making a showy flower cluster. 
Originally described from specimens collected near Siguatepeque. 
In thickets, foothills back of La Ceiba; also in open forest on rocky 
mountain slope above Roma, about 25 kilometers east of La Ceiba, 
at 360 meters altitude. 

Calliandra confusa Sprague & Riley. Shrub about 2.5 meters 
tall; leaflets very small and numerous; stamens long, bright red. 
Forming thickets in the rocky bed of the Danto River, slopes of 
Mt. Cangrejal, at 240 meters altitude. 

CALOPOGONIUM Desv. 

■ Calopogonium coeruleum Benth. A large vine, woody below; 
flowers large, purple or lavender, produced in abundance in long, 
handsome racemes. Common in thickets on the lower slopes of 
Mt. Cangrejal back of La Ceiba. 

CASSIA L. 

Cassia bacillaris L. Shrub or small tree up to 7 meters tall; 
flowers large, creamy yellow, showy. In thickets, foothills back 
of La Ceiba. 

Cassia occidentalis L. Herb up to 1 meter tall; flowers yellow. 
Abundant in sandy soil, thickets along the Agudn River near Coyoles. 

Cassia riparia HBK. Herb up to 1 meter tall; flowers yellow. 
Common along trails in the foothills back of La Ceiba. 

CROTALARIA L. 

Crotalaria retusa L. Herb about 75 cm. tall. Flowers rather 
pretty, the petals yellow within, reddish brown outside. Abundant 
on gravelly bars in the Agudn River near Coyoles. 

Crotalaria striata Schrank. Herb about 90 cm. tall; corolla 
yeUow, streaked with red. In sand near the seashore, vicinity of 
La Ceiba. 

Crotalaria vitellina Ker. Herb about 60 cm. tall; flowers 
yellow. On gravelly bar in the Agu^ River, near Coyoles. 

CYNOMETRA L. 

Gynometra rotusa Britt. & Rose. A handsome tree about 30 
meters tall and 1 meter in diameter, the base strongly buttressed. 
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Leaflets 2; pods subglobose, brown-scurfy. On river bank, foothills 
back of La Ceiba. 

DESMODIUM Desv. 

Desmodium axillare (Swartz) DC. Herb. Stems creeping; 
flowers on erect branches, dark red. Common along trails in the 
foothills back of La Ceiba. 


DIALIUM L. 

Dialium guianense (Aubl.) Steud. Tree about 15 meters tall; 
pods globose-ovoid, smooth, 2 cm. long. Wood said to be very hard 
and useful for construction purposes requiring resistant timber. 
In forests on the lower slopes of Mt. Cangrejal. 

ENT ADA Adans. 

Entada polystachia (L.) DC. Woody vine with thick, trunk¬ 
like stem; flowers with strong carrion-like odor; stamens white; 
corolla reddish. In open forest on the foothills back of La Ceiba. 

ENTEROLOBIUM Mart. 

Enterolobium cyclocarpum (Jacq.) Griseb. A very large 
tree. This and the ceiba are the two largest trees of the region. 
Occasional in forest and pastures of the Agudn River Valley. Origi¬ 
nally abundant. 

ERYTHRINA L. 

Erythrina hondurensis Standi. A small tree about 7.5 meters 
tall, armed with short, stout prickles. Leaflets 3, large; pods abun¬ 
dant, long; seeds scarlet. Banks of the Danto River, slopes of Mt. 
Cangrejal, 180 meters altitude; also in the semi-arid woodland 
region near Coyoles. 


GLIRICIDIA HBK. 

Gliricidia sepium (Jacq.) Steud. Tree about 6 meters tall and 
15 cm. in diameter; flowers pink. Abundant on the plains about La 
Ceiba, where it is extensively used for living fence posts. 

INGA Scop. 

Inga edulis Mart. Broad-topped tree about 7 meters tall and 
20 cm. in diameter. Pods brown-pubescent, twisted. On banks of 
the Salado River, about 20 kilometers west of La Ceiba; also in an 
upland ravine near the village of Medina, at 160 meters altitude. 
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Inga Pittieri Micheli. Tree about 7 meters tall. Pods large, 
green, smooth, strongly 4-angled. On the plain back of Roma, about 
25 kilometers east of La Ceiba. 

Inga Roussoviana Pittier. Tree about 7 meters tall; corolla 
greenish white; stamens white. On the low banks of the Salado 
River about 20 kilometers west of La Ceiba; also in open forest on 
the plains back of Roma, about 25 kilometers east of La Ceiba. 

Inga Yunckeri Standi., sp. nov.—^Arbor 9-metralis, ramulis 
glabratis fusco-ferrugineis lenticellis numerosis pallidis parvis con- 
spersis; folia mediocria 2 cm. longe petiolata, rhachi ca. 2.5 cm. longa 
exalata fere omnino glabra; foliola bijuga oblongo-elliptica sub- 
aequalia 13-18.5 cm. longa 7-8.5 cm. lata acuta vel breviter acumi¬ 
nata, basi acuta, crasse membranacea, supra in sicco viridia lucida 
glabra, costa nervisque prominentibus, subtus concoloria sublucida 
saltern in statu adulto omnino glabra, costa gracili elevata, nervis 
lateralibus utroque latere ca. 10; flores spicati, spicis brevibus dense 
multifioris pedunculatis, pedunculis lutescenti-hispidulis usque 18 
mm. longis, rhachi ca. 1 cm. longa, bracteis minutis inconspicuis, 
spicis in paniculas parvas densas ca. 7 cm. longas atque aequilatas 
aggregatis; calyx; tubulosus 6 mm. longus glaber striatus, sursum 
paullo dilatatus, dentibus brevibus apice rotundatis; corolla viridis 
10-12 mm. longa dense fulvido-sericea, lobis lanceolato-oblongis 
attenuato-acuminatis 2 mm. longis; stamina alba usque 2.5 cm. longa. 
—Honduras: In foothills back of La Ceiba, near Cangrejal River, 
August 4,1938, T. G. Yuncker, J. M. Koepper & K. A. Wagner 8805 
(t 3 ^e in Htirb, Field Mus.). 

INDIGOFERA L. 

Indigofera lespedezioides HBK. Plants up to 1 meter tall, 
slender, suffruticose. Flowers salmon-colored. In rocky soil on the 
mountain slope above the village of Las Flores, at 300 meters 
altitude, 

LONCHOCARPUS HBK. 

Loachocarpus Michelianus Pittier. Handsome tree about 18 
meters tall. Flowers about 1,5 cm. long, pinkish to lavender, abun¬ 
dant, showy. Solitary in open grassland near the Cangrejal River, 
foothills back of La Ceiba. 

Lonchocarpus yoroensis Standi., sp. nov.—^Arbor 6-metralis, 
raimdis fusco-brunnescentibus crasas teretibus lenticellis parvis 
pallidis consperas, novellis sat dense minuteque adpresso-pilosulis. 
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internodiis abbreviatis; stipulae inconspicuae late ovato-deltoideae 
obtusae ca. 1.5 mm. longae; folia inter minora petiolata, rhachi 
petiolo adjecto 3-4 cm. longa gracili dense puberula; foliola 5 ca. 
2 mm. longe petiolulata elliptica vel obovata paullo inaequalia 2.5-6 
cm. longa 2-3 cm. lata apice obtusa vel anguste rotimdata, basi 
obtusa vel subacuta, supra dense breviter pilosula, subtus dense 
pilis pallidis subpatentibus molliter pilosa, nervis lateralibus utroque 
latere ca. 5; infloreseentia (cum alabastris tantum visa) spiciformis 
folia aequans, longipedunculata laxe pauciflora, rhachi dense ad- 
presso-pilosula, floribus sessilibus vel breviter pedicellatis, bracteis 
bracteolisque late ovatis obtusis adpresso-pilosulis; legumen (per- 
fectum non visum) compressum 1.5 cm. latum, suturis tenuibus, 
seminibus ut videtur 1 vel pluribus.—Honduras: In semi-arid up¬ 
land near Medina, Dept. Yoro, alt. 180 meters, July 26, 1938, T. G. 
Yuncker, J. M. Koepper & K. A. Wagner 8658 (type in Herb. Field 
Mus.). 

MACHAERIUM Pers. 

Machaerium Pittieri Macbr. Small tree about 5 meters 
tall. Flowers small, purplish. In forest on the lower slopes of Mt. 
Cangrejal. 

MIMOSA L. 

Mimosa pigra L. Shrub or small tree 2.5 to 3.5 meters tall, 
armed with short, stout prickles. Leaflets numerous, small; flowers 
pink; pods brown-hairy. On gravelly bar in the Agudn River, near 
Coyoles; also in sandy soil near the seashore, vicinity of La Ceiba. 
Common. 

Mimosa pudica L. Low, prostrate, suffrutescent. Flowers 
pink. A common, weedy plant about La Ceiba; also frequent in 
waste places in the Agudn River Valley. 

PHASEOLUS L. 

Phaseolus adenanthus Mey. Herbaceous vine. Flowers 
purplish yellow. Climbing in thickets on the banks of the Danto 
River, slopes of Mt. Cangrejal, at 150 meters altitude. 

PITHECOLOBIUM Mart. 

Pithecolobium dulce (Roxb.) Benth. Small tree with gray 
bark, about 6 meters tall, armed with sharp, stout spines; leaflets 2, 
oblique, about 2 cm. long. A common and eharaeteristie tree in the 
semi-arid woodland region near Coyoles. 



298 Field Museum of Natural History—Botany, Vol. IX 


Pithecolobium guatemalense (Britt. & Rose) Standi. Tree 
about 6 meters tall and 15 to 20 cm. in diameter. Leaflets numerous, 
oblique, about 1.5 cm. long, softly pubescent. Only sterile material 
was obtainable and the identiflcation is uncertain. A characteristic 
tree in open forests in the semi-arid region near the village of Las 
Flores. 

Pithecolobium longifolium (H. & B.) Standi. Small tree 
about 6 meters tall. Flowers greenish white, in globose, head-like 
clusters; pods scarlet; seeds black. Frequent in forests on the foot¬ 
hills back of La Ceiba. 

Pithecolobium tenellum (Britt. & Rose) Standi. Small tree 
about 6 meters tall. Flowers greenish white, in globose, head-like 
clusters; pods scarlet; seeds black. Frequent in forests on the foot¬ 
hills back of La Ceiba. 

POEPPIGIA Presl 

Poeppigia procera Presl. A handsome tree about 12 meters 
tall and 35 cm. in diameter. Leaves light green, pinnate; leaflets 
numerous, about 1 cm. long; flowers yellow, 1 cm. long, numerous, in 
paniculately racemose clusters. In open woodland near the village 
of Medina, at about 180 meters altitude. 

SWARTZIA Schreb. 

Swartzia simplex (Swartz) Spreng. Small tree about 7 meters 
tall. Leaves with a solitery, large leaflet; flower buds globose; corolla 
yellow. Frequent along the Danto River, slopes of Mt. Cangrejal. 

VIGNA Savi 

Vigna repens (L.) Kuntze. Trailing, herbaceous vine with yel¬ 
low flowers. On sandy ocean beach near the village of Salado. 

Vigna vexillata (L.) A. Rich. Herbaceous vine with hairy stem. 
Flowers white to light lavender. Climbing in thickets, foothills 
back of La Ceiba. 


OXALIDACEAE 
BIOPHYTUM DC. 

Biophytum dendroides (HBK.) DC. Herb about 15 cm. tall; 
leaves clustered at the top of the stem; flowers pink. Along the 
mat^ of the Danto River, slopes of Mt. Cangrejal, at 150 meters 
altitude. 
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OXALIS L. 

Oxalis Neaei DC. Herb 30 cm. high or more; flowers yellow. 
Common in open areas throughout the region. 

RUTACEAE 

AMYRIS L. 

Amyris sylvatica Jacq. Small tree about 3.6 meters tall. 
Leaves 3-foliolate. In semi-arid woodland region near Coyoles. 

CITRUS L. 

Citrus sinensis Osbeck. Seedling trees encountered frequently 
along the trails and in open forest areas throughout the region. 

ZANTHOXYLUM L. 

Zanthoxylum Fagara (Jacq.) Sarg. Tree about 4.5 meters 
tall. Fruit small, green. Frequent in open forest in the semi-arid 
region near the village of Medina. 

BURSERACEAE 
BURSERA Jacq. 

Bursera Simaruba (L.) Sarg. Tree up to 15 meters tall or 
more; bark smooth, copper-brown, peeling in thin sheets. Frequent 
in semi-arid forest area near Coyoles; also in forests on the foothills 
back of La Ceiba. 


MELIACEAE 
GUAREA Allem. 

Guarea excelsa HBK. Tree about 6 meters tall or more. 
Flowers small, white, in many-flowered, slender panicles up to 25 
cm. long. In deep forest along the Danto River, slopes of Mt, 
Cangrejal, at 150 to 300 meters altitude. 

MELIA L. 

Melia Azedarach L. Small tree about 6 meters tall and 15 cm. 
in diameter; flowers lavender; fruit yellow. Naturalized in the foot¬ 
hills back of La Ceiba. 


SWIETENIA Jacq. 

Swietenia macrophylla King. Large forest tree with trunk 
90 cm. or more in diameter. Abundant in certain parts of the Agudn 
River Valley, where mahogany is being cut commercially. 
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TRICHILIA L. 

Trichilia acutanthera C. DC.(?) Tree about 6 meters tall. 
Capsule less than 1 cm. long, yellow. On the banks of the Salado 
River about 20 kilometers west of La Ceiba; also in forests on the 
lower slopes of Mt. Cangrejal. 

Trichilia havanensis Jacq. Small tree about 4.6 meters tall 
and 16 cm. in diameter. Leaves pinnate, the leaflets mostly 6-7; 
capsule small. In forest on the foothills back of La Ceiba. 

MALPIGHIACEAE 

BYRSONIMA Rich. 

Byrsonima crassifolia (L.) DC. Small tree or shrub about 
4.6 meters tall. Flowers showy, at first yellow, later turning reddish 
orange, in terminal racemes; fruit fleshy, yellow, edible. Abundant 
throughout the plains and foothills. 

HETEROPTERIS HBK. 

Heteropteris laurifolia (L.) Juss. Woody vine. Flowers yel¬ 
low; fruit a samara. In thickets near the village of Las Flores, at 
180 meters altitude. 

HIRAEA Jacq. 

Hiraea obovata (HBK.) Ndzu. Shrub or small tree about 3 
meters tall. Flowers yellow; fruit a samara. In forests along the 
Danto River, slopes of Mt. Cangrejal, at 180 meters altitude. 

STIGMAPHYLLON Juss. 

Stigmaphyllon puberum (Rich.) Juss. A large, woody vine. 
Flowers large and diowy, the petals orange and red; fruit a samara. 
Climbing in thickets along the Danto River, slopes of Mt. Cangrejal, 
at 210 meters altitude. 

TETRAPTERIS Cav. 

Tetrapteris Schiedeana Schl. & Cham. Woody vine. Flowers 
yellow; fruit a samara. Climbing in thickets along the Danto River 
on the slopes of Mt. Cangrejal, at 180 meters altitude. 

VOCHYSIACEAE 
VOGHYSIA Juss. 

Vochysia hondurensis Sprague. Tree about 12 meters tall 
and 35 cm. in diameta-. Fruit 3-angled, 3 cm. long or more. In 
forests on the lower dopes of Mt. Cangrejal. 
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DICHAPETALACEAE 
DICHAPETALUM Thou. 

Dichapetalum Donnell-Smithii Engler. Somewhat scandent 
shrub about 7 meters tall. Leaves oblong-obovate, 10 to 15 cm. long, 
abruptly acute. In deep forests along the Danto River on the slopes 
of Mt. Cangrejal, at 300 meters altitude. 

EUPHORBIACEAE 
ACALYPHA L. 

Acalypha costaricensis (Kuntze) Knobl. Plants herbaceous 
or slightly woody at the base, about 1 meter tall. Staminate spikes 
slender; pistillate flowers in open panicles; fruit red. In open areas 
in the forest, slopes of Mt. Cangrejal back of La Ceiba. Common. 

Acalypha diversifolia Jacq. Shrub or small tree about 4.5 
meters tall. Flowers in slender spikes, small, greenish. Common 
on the slopes back of La Ceiba, up to 300 meters altitude, also fre¬ 
quent in the semi-arid woodland about Coyoles, and on the slopes 
above Las Flores, at 270 meters altitude. 

Acalypha villosa Jacq. Shrub or small tree up to 7 meters 
tall. Staminate spikes long and slender; pistillate flowers in panicles. 
In thickets along the Danto River, slopes of Mt. Cangrejal, at 150 
meters altitude; also in the semi-arid woodland region near Coyoles. 

CROTON L. 

Croton ciliato-glandulosus Ortega. Shrub, mostly 1 meter 
tall or less. Flowers greenish white. In sandy soil, semi-arid region 
near Coyoles. 

Croton flavens L. Shrub, 1 meter tall or less, densely covered 
with stellate hairs. Flowers yellowish. In semi-arid woodland 
region near Coyoles. 

Croton glabellus L. Small tree about 7 meters tall and 30 cm, 
in diameter, covered with small, brownish scales. Flowers white; 
fruit green, rough, about 1 cm. in diameter. In forest, foothills back 
of La Ceiba. 

Croton lobatus L. Herb about 1 meter tall. Leaves 3-lobed, 
On sandy bar in the Agudn River, near Coyoles. 

Croton pnnctatus Jacq. A low, more or less decumbent shrub 
45 to 60 cm. tall, densely covered with brown, stellate scales. Flowers 
yellowish. In sandy soil near the seashore, vicinity of La Ceiba. 
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Croton repens Schleeht. Shrub about 1 meter tall, moderately- 
covered with stellate hairs. Leaves shallowly dentate, rounded- 
ovate; flowers white. In rocky soil, mountain slope above the village 
of Las Flores, at 330 meters altitude. 

DALECHAMPIA L. 

Dalechampia spathulata (Scheidw.) Baill. Small shrub 30 to 
60 cm. tall. Bracts dark red. In rich soil in deep forest near the 
Danto River, slopes of Mt. Cangrejal back of La Ceiba. 

EUPHORBIA L. 

Euphorbia heterophylla L. Herb up to 1.5 meters tall. 
Leaves variable in shape and size, the uppermost, which subtend the 
flowers, frequently pink at the base. Common along streams in the 
foothills back of La Ceiba. 

Euphorbia nereifolia L. Tree-like, about 3.5 meters tall, with 
many ascending, longitudinally ridged branches, armed with short 
spines on the ridges. Leaves obovate, more or less terminally 
clustered. In thicket in semi-arid upland near Las Flores. 

JATROPHA L. 

Jatropha Curcas L. Tree about 4.5 meters tall and 20 cm. in 
diameter. Leaves large, lobed and more or less resembling those of 
a maple; fruit about 2.5 cm. long, fleshy. In forest, foothills back of 
La Ceiba. 

Jatropha gossypiifolia L. Shrub about 1 meter tall. Leaves 
3- or 5-lobed, marginally glandular-ciliate; flowers red. In sandy 
soil, thicket near the Agu£n River below Coyoles. 

Jatropha ureas L. Shrub about 2 meters tall or less. Leaves 
lobed; flowers white, conspicuous. Branches and leaves covered 
with stiff, stinging hairs which produce an exceedingly painful 
sensation. Frequent throughout the semi-arid region about Coyoles. 

MABEA Aubl. 

Mabea occidentalis Benth. Shrub or small tree about 3 meters 
tall. Leaves 12 to 18 cm. long, oblong, abruptly acuminate; flowers 
in terminal, long-stalked, paniculate racemes. In forest on the slopes 
of Mt. Cangrejal, at 240 meters altitude. 

PEDILANTHUS Poit. 

Pedilanthus tithymaloides Poit. Slender, nearly leafless 
shrub about 1 meter tall. Stems smooth, green; flowers small. 
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subtended by a conspicuous, slipper-like involucral bract. Frequent 
throughout the semi-arid woodland region about Coyoles. 

PHYLLANTHUS L. 

Phyllanthus Bartlettii Standi. Low shrub, 30 to 45 cm. tall. 
Branches very slender; leaves thin, lanceolate, acute; flowers small, 
greenish white. In thickets on the lower dopes of Mt. Cangrejal, 
back of La Ceiba. Known previously only from Guatemala. 

Phyllanthus nobilis (L. f.) M. Arg. var. hypomalacus Standi. 
Tree about 7 meters tall and 20 cm. in diameter. In open forest 
area near the village of Las Flores. 

RICINUS L. 

Ricinus conamunis L. Herb about 3 meters tall, the stems 
somewhat woody below. Forming dense thickets in open, sandy areas 
near the Agudn River below Coyoles. 

SAPIUM Jacq. 

Sapium jamaicense Swartz. Tree about 10 meters tall; wood 
very brittle; sap milky, abundant; flowering spikes long and slender. 
At edge of forest on the lower slopes of Mt. Cangrejal. 

ANACARDIACEAE 

ANACARDIUM L. 

Anacardium occidentale L. Tree about 6 meters tall and 15 
cm. in diameter. Fruit edible. On the bank of the Salado River, 
about 20 kilometers west of La Ceiba. 

MANGIFERA L. 

Mangifera indica L. Several large trees were observed as 
escapes on the plains and lower slopes about La Ceiba. 

SPONDIAS L. 

Spondias Mombin L. Fine, smooth-barked tree about 18 
meters tall and 90 cm. in diameter- Flowers small, greenish, in large, 
terminal, paniculate clusters. Fruit edible. Frequent on the plains 
and lower foothills about La Ceiba. 

Spondias purpurea L, Small tree about 4.5 meters tall. Fruit 
red, edible. In open forest near the village of Las Flores. 
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SAPINDACEAE 
CUPANIA L. 

Gupania glabra Swartz. Small tree about 6 meters tall. Flowers 
yellowish white, small, in large, paniculate clusters; fruit a brown, 
scurfy, 3-seeded capsule. In forest, foothills near the Cangrejal 
River back of La Ceiba; also in open forests in semi-arid upland near 
the village of Las Flores, at 200 meters altitude. 

PAULLINIA L. 

Paullinia pinnata L. Coarse, woody vine. Leaves pinnate, 
the rachis winged. Inflorescence paniculately racemose, slender, 
with one or more tendrils; flowers white; fruit red. Climbing in 
thickets in the foothills back of La Ceiba; also in semi-arid woodland 
region near Coyoles. 

VITACEAE 
CISSUS L. 

Cissus rhombifolia Vahl. Woody vine. Stem 4-angled, winged; 
leaves 3-foliolate; pedicels, peduncles, and flower buds bright red. 
Climbing in thickets on the foothills of Mt. Cangrejal. 

Cissus salutaris HBK. Woody vine. Leaves 3-foliolate; parts 
of flower clusters red. Climbing in thickets on the rocky mountain 
slope in open pine forest above the village of Las Flores, at 330 
meters altitude. 

Cissus sicyoides L. Woody vine. Leaves simple, very hairy; 
flowers greenish; fruit fleshy, black. Climbing in thickets near La 
Ceiba; also in thickets along the Agudn River near Coyoles, and near 
the village of Medina in the semi-arid region. 

VITIS L. 

Vitis tiliifolia Humb. & Bonpl. Large, woody vine. Leaves 
broadly ovate, shallowly lobed, densely hairy; flowers small, green; 
fruit fleshy, small, black. Climbing in thickets, foothills back of La 
Ceiba. 

TILIACEAE 
BELOTIA A. Rich. 

Belotia Campbellii Sprague. Tree about 4.6 meters tall. 
Leaves oblong, sharply acuminate, pubescent with simple or branch¬ 
ing hairs; fruit about 1 cm. long, dry, 2-celled. In forests on the 
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rocky ridge back of Roma, about 25 kilometers east of La Ceiba, 
at 270 meters altitude. 

LUEHEA Willd. 

Luehea Candida (DC.) Mart. Tree about 9 meters tall and 
30 cm. in diameter. Leaves oval-obovate, densely pubescent with 
stellate hairs; flowers about 5 cm. wide, handsome; petals at first 
white, turning brown; fruit dry and woody, about 6 cm. long, 
splitting into 5 lobes. Frequent in the semi-arid upland region of 
the Agudn River Valley. 

Luehea speciosa Willd. Tree about 6 meters tall. Leaves 
oval-obovate, sharply acuminate, pubescent with stellate hairs; 
flowers white; fruit dry and woody, about 3 cm. long. On the ridge 
back of Roma, about 25 kilometers east of La Ceiba, between 300 
and 600 meters altitude. 


MUNTINGIA L. 

Muntingia Calabura L. Tree about 6 meters tall and 30 cm. 
in diameter. Leaves oblong-lanceolate, densely hairy with branched 
hairs; corolla white; fruit fleshy, red, edible. In sandy soil in Agudn 
River bottoms near Coyoles. 

TRIUMFETTA L. 

Triumfetta polyandra DC. Herbaceous, about 1 meter high; 
in open forest, rocky mountain slope, above Las Flores, 300 meters. 
No. 8167. Also Monte de la Flor, Tegucigalpa, at 960 meters, 
pine and oak region, December, 1937, Christine & Wolfgang von 
Hagen 1213; a shrub of 30-60 cm.; vernacular name “oreja de 
coyote.” I was at first inclined to believe that the Honduran 
collections represented a new specie, and both were given a provi¬ 
sional name, but further study convinces me that the material is 
actually referable to T. polyandra, which is rather widely distributed 
in Mexico, and occurs also in Guatemala.— Paul C. Standley. 

MALVACEAE 
ANODA Cav. 

Anoda cristata (L.) Schlecht. Herb about 45 cm. tall. Leaves 
lobed; flowers light blue. In waste areas about La Ceiba. 

MALVAVISCUS Cav. 

Malvaviscus palmanus D. Sm. Small tree or shrub about 3.6 
meters tall. Leaves long-petioled, ovate; flowers bright red. In 
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moist, shady ravines on mountain slope near Puente Alto, about 
50 kilometers east of La Ceiba, at 240 meters altitude. 

PAVONIA Cav. 

Pavonia rosea Schlecht. Herb, somewhat woody at the base, 
about 1 meter tall; corolla rose. In sandy soil near the Salado 
River, about 20 kilometers west of La Ceiba. 

SIDA L. 

Sida cordifolia L. Herb, somewhat woody at the base, about 1 
meter tall; flowers salmon-colored. In sandy soil, waste areas in 
semi-arid region about Coyoles. 

Sida rhombifolia L. Herb about 1 meter tall, somewhat woody 
at the base; flowers buff. On mountain slope near Puente Alto, 
about 50 kilometers east of La Ceiba, at 250 meters altitude. 

BOMBACACEAE 
CEIBA Medic. 

Ceiba pentandra (L.) Gaertn. A very large, smooth-barked 
tree, commonly with wide buttresses. Occasional on the plains and 
in forest on the foothills. Originally abundant in the Agudn River 
Valley, but large numbers of the trees have been cut. 

HAMPEA Schlecht. 

Hampea stipitata Wats. Tree about 6 meters tall. Leaves 
more or less stellate-pubescent; fruit a globose capsule. In rocky 
ravines on mountain slope near Puente Alto, about 50 kilometers 
east of La Ceiba, at 240 meters altitude. 

OCHROMA Swartz 

Ochroma limonensis Rowlee. Tree about 9 meters tall. 
Occasional on the plains and lower foothills about La Ceiba. 

OUARARIBEA Aubl. 

Quararibea Yunckeri Standi., sp. nov.—^Arbor 12-metralis, 
trunco 45 cm. diam., ramulis gracilibus subteretibus nigris vel fuscis 
rimods minute adpresso-lepidotis; folia mediocria breviter petiolata 
coriacep^membranacea, petiolo 5-8 mm. longo dense minute adpres- 
so-lepidoto; lamina anguste oblonga 10-18 cm. longa 3-5,5 cm. lata 
subabrupte longiuscuie acuminata, basi obtusa vel aeutiuscula, 
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Integra, supra flavido-viridis sublucida fere glabra sed ad nervos 
sparse minute lepidota, nervis manifestis sed vix elevatis, subtus 
concolor glabra vel ad nervos sparse lepidota, in axillis nervorum 
domatiata atque dense barbata, nervis lateralibus utroque latere ca. 
6 subarcuatis prominentibus valde adscendentibus, venis promi- 
nulis laxissime reticulatis; flores axillares et e nodis defoliatis nas- 
centes singuli breviter crasseque pedunculati, bracteolis parvis late 
ovatis acutis adpressis; alabastra obtusissima; calyx infundibuli- 
formis fere 1 cm. longus fauce 5 mm. latus extus densissime adpre%- 
seque stellato-lepidotus, supeme breviter lobatus, lobis rotundatis 
intus sericeis; petala alba calyce multo longiora angusta stellato- 
pilosula; tubus staminalis ca. 7 mm. longe exsertus stellato-pilosulus. 
—Honduras: River bank, foothills back of La Ceiba, Dept. AtMntida, 
June 25,1938, T. G. Yuncker, J. M. Koepper & K. A. Wagner 8010 
(type in Herb. Field Mus.). 

The flowers are much smaller than those of most other Central 
American representatives of the genus. 

STERCULIACEAE 
GUAZUMA Adans. 

Guazuma ulmifolia Lam. Tree about 6.5 meters tall. Leaves 
pubescent with stellate hairs; corolla yellow; fruit a subglobose, 
rough, woody capsule. Frequent in the semi-arid upland region 
about Las Flores, up to 360 meters in altitude. 

HELICTERES L. 

Helicteres guazumaefolia HBK. Shrub or small tree about 3 
meters tall. Leaves oval-obovate, serrate, with stellate pubescence; 
flowers tubular; corolla red; stamen tube much exserted; fruit woody 
and spirally twisted like the threads of a screw. In semi-arid upland 
region near the village of Medina, at 180 meters altitude. 

STERGULIA L. 

Sterculia apetala (Jacq.) Karst. Tree about 12 meters tall. 
Leaves palmately 3- or 5-lobed, densely pubescent beneath with 
stellate hairs. In forests on the lower slopes of Mt. Cangrejal. 

DILLENIACEAE 

CURATELLA L. 

Curatella americana L- Sn^l tree about 4.5 meta:s tall. 
Leaves rough and pubescent with scattered, stellate hairs; fruit 
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bright red within. On rocky mountain slopes in open pine forest 
above the village of Las Flores, at 330 meters altitude. 

DAVILLA Vand. 

Davilla Kunthii St. Hil. Tree-like, about 6 meters tall and 20 
cm. in diameter. Leaves thick, pinnately nerved, very rough, with 
short, stiff, bristle-like hairs; flowers in a large, terminal, densely 
hairy panicle; fruit orange-colored. In forests on the foothills back 
of La Ceiba. 

ACTINIDIACEAE 

SAURAUIA Wind. 

Saurauia Englesingii Standi. Tree about 10 meters tall. 
Leaves large, obovate, rough-bristly; flowers showy, in terminal, 
densely hairy panicles; corolla white; stamens yellow. In deep forest 
near the falls of the Danto River, slopes of Mt. Cangrejal, at 360 
meters altitude. 

Saurauia pauciserrata Hemsl. Tree about 7 meters tall. 
Leaves light green, the petioles more or less reddish; panicles densely 
covered with stellate or chaff-like hairs; flowers white, very fragrant; 
stamens yellow; fruit fleshy, edible. In deep forests on the slopes of 
Mt. Cangrejal, at 180 and 330 meters altitude; also in ravine near 
Puente Alto, about 50 kilometers east of La Ceiba, at 240 meters 
altitude. 

GUTTIFERAE 
CLUSIA L. 

Clusia fiava Jacq. Tree about 9 meters tall and 30 to 35 cm. in 
diameter; sap yellow and very adhesive. Leaves thick and more or 
less leathery; fruit opening star-shaped when ripe. In semi-arid 
woodland region near Coyoles. 

Clusia mexicana Vesque. Tree about 7 meters tall. Leaves 
thick and somewhat fleshy; fruit subglobose, leathery. In deep 
forests on the slopes of Mt. Cangrejal, at 300 meters altitude. 

Clusia utilis Blake. Tree about 6 meters tall. Leaves obovate, 
obtuse, thick and more or less leathery; flowers flesh-colored. In 
deep forests, slopes of Mt. Cangrejal, at 300 meters altitude. 

SYMPHONIA L. f. 

Symphonia globulifera L. f. Tree about 15 meters tall and 
45 cm. in diameter. Buds and flowers bright red; tips of perianth 
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lobes black. A handsome and conspicuous tree when in flower. 
Frequent on the plains and lower slopes about La Ceiba. 

BIXACEAE 
BIXA L. 

Bixa Orellana L. Small tree about 4.5 meters tall. Leaves 
ovate, attenuate-acuminate; capsule bristly; seeds red. In thickets 
on the foothills back of La Ceiba. 

COCHLOSPERMACEAE 
COCHLOSPERMUM Kunth 

Cochlospermum vitifolium (Willd.) Spreng. Tree about 7 
meters tall. Leaves palmately 5- or 7-lobed; fruit a large capsule; 
seeds covered with long, white hairs. In open forest back of Roma, 
about 25 kilometers east of La Ceiba. 

VIOLACEAE 

GLOEOSPERMUM Tr. & Planch. 

Gloeospermum boreale Morton, sp. nov.—^Arbor parva, 
ramulis griseis, teretibus, ca. 3 mm. diam., glaberrimis, lenticellis 
nullis; folia altema, disticha, breviter petiolata, petiolo glabro, 
usque ad 8 mm. longo, supra valde canaliculato; lamina foliorum 
anguste oblonga, usque ad 18 cm. longa et 5.6 cm. lata, acuminata, 
basi obtusa vel rarius rotundata, remote dentata, chartacea, supra 
nitens, utrinque glaberrima, venis primariis subtus prominentibus, 
venulis reticulatis; inflorescentia axillaris, csrmosa, semel vel raro 
bis furcata, vix 1 cm. longa, rhachibus et bracteolis parvis rotundis 
minute puberulis, pedicellis supra basin articulatis, ca. 6 mm. longis, 
glabris; sepala 5, flavescenti-viridia, basi connata, imbricata, orbicu- 
laria, rotundata, inaequalia, 2 exteriora minora, ca. 1.2 mm. longa 
et lata, 3 interiora ca. 1.7 mm. longa, omnia utrinque glabra, minute 
ciliolata; alabastra oblonga, acuta; petala flava, libera, imbricata, 
oblonga, ca. 6.5 mm. longa, 3 mm. lata, glabra; filamenta basi in 
tubum brevem integrum connata; antherae ca. 1 mm. longae, con¬ 
nective glabro, in appendicem albam, ca. 1 mm. longam, membran- 
aceam, ovatam, terminalem producto; ovarium glabrum; bacca 
psniformis, ca. 16 mm. longa et 14 mm. lata, glabra, laevis, stylo 
persistente coronata.—Honduras: Along the Danto River, near Mt. 
Cangrejal, Department of Atldntida, July 30, 1938, T. G. Yumker, 
J. M. Koepper & K. A. Wagner 8687 (type in U. S. National Her¬ 
barium, No. 1,746,851; duplicate in Herb. Field Mus.). 
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Gloeospermum is a genus new to North America, the six or seven 
previously known species being confined to Colombia, Peru, and 
Amazonian Brazil. Dr. H. Melchior has done much to clarify its 
status in three excellent papers (Revision der Gattung Gloeospermum 
Trian. & Planch., Notizbl. Bot. Gart. Berlin 8: 617-624.1923; “Uber 
die Zugehorigkeit von Alsodeia andina Tul. and A . Gossypium Tul. zur 
Gattung Gloeospermum,” op. cit. 9: 56-59. 1924; “Uber zwei neue 
Arten und die Morphologie der Bliitenstande der Gattung Gloeo¬ 
spermum nebst einer systematischen Ubersicht fiber die Gattung,” 
op. cit. 9; 157-167. 19^). In the latter he keys seven species, one 
of which is dubious. Of these the one most nearly related to G. 
boreale seems to be G. Ulei Melch., from Rio Acre, Amazonas, Bra¬ 
zil, of which a specimen of the type collection ( Vie 9622) is in the 
National Herbarium. This differs in having the calyx lobes strongly 
strigose on the back and rather obviously ciliate. The branchlets 
are puberulent, in contrast to the completely glabrous branches of 
G. boreale. 

There is some doubt as to the proper reference of G. Ulei to 
Gloeospermum. According to Dr. A. Ducke, this species constitutes 
a distinct monotypic genus Rinoreocarpus, distinguished from Gloeo¬ 
spermum and related to Rinorea by having a three-valved, dehiscent 
capsule. In G. boreale I have been unable to see any evidence that 
the fruit is other than baccate, as in typical Gloeospermum. In 
drawing up a description of the flowers, only fairly well developed 
buds have been available, so the measurements given may not be 
found entirely accurate. 

RINOREA Aubl. 

Rinorea guatemalensis (Wats.) Bartlett. Shrub or small tree 
up to 6 meters tall. Flowers white, drooping; capsule 3-seeded. In 
forests on the slopes of Mt. Cangrejal, at 180 meters altitude; also 
on the ridge back of Roma, about 25 kilometers east of La Ceiba, at 
160 to 240 meters altitude. 

FLACOURTIAGEAE 
CARPOTROCHE Endl. 

Garpotroclie platyptera Pittier. Small tree about 6 meters 
tsdl. L^ves large; Aowcts small, greenish white; fruit about 3 cm. 
wide, witih several thin, paper-like wings and numerous seeds, borne 
on the stem. In rociy ravine oii the mountain slope near Puente 
Alto, almut 50 kilomeWs east of La Ceiba, at 240 meters altitude. 
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CASEARIA Jacq. 

Gasearia aculeata Jacq. Tree about 4.5 meters tall. Flowers 
greenish white; fruit with an orange and red aril. In thickets on the 
plains and lower mountain slopes about La Ceiba. 

Gasearia elegans Standi., sp. nov.—Frutex 1-1.5 m. altus, 
ramis gracilibus subteretibus ferrugineis lenticellis parvis pallidis 
conspersis, primo plus minusve puberulis vel pilosulis cito glabratis, 
intemodiis brevibus; folia mediocria brevissime petiolata mem- 
branacea, petiolo usque 5 mm. longo; lamina oblongo-oblanceolata 
vel lanceolato-oblonga 10-14 cm. longa 3-5.5 cm. lata sensim vel 
subabrupte acuminata vel longiaeuminata, basi acuta vel saepius 
basin versus sensim angustata, glabra, in toto margine serrata vel 
serrulata, apicibus dentium incurvis, sparse pellucido-lineata, in 
sicco laete viridis, costa subtus elevata gracili, nervis lateralibus 
utroque latere ca. 8 angulo lato saepe fere recto abeuntibus promi- 
nentibus irregularibus curvis, venis laxe reticulatis prominulis; flores 
axillares singuli vel paucifasciculati, pedieellis gracillimis 5-7 mm. 
longis (in statu fructifero ad 9 mm.) dense breviter pilosulis; sepaJa 
alba obovato-oblonga 7 mm. longa obtusa vel anguste rotundata 
tenuia extus dense minute puberula; stamina 6 sepalis bene breviora, 
filamentis filiformibus glabris, staminodiis filamentis duplo breviori- 
bus linearibus dense albido-pilosis; ovarium glabrum; fructus ellip- 
soideus 2.5 cm. longus 1.4 cm. crassus, apice apiculatus, basi acut- 
iusculus.—Honduras: Foothills back of La Ceiba, Dept. Atldntida, 
August 4, 1938, T. G. Yuncker, J. M. Koepper & K. A. Wagner 
8804 (type in Herb. Field Mus.); also No. 8606 from the same 
locality, growing in a thicket. In thicket, foothills, lower slopes of 
Mt. Cangrejal, No. 8605; fruit red when ripe. 

An isolated species, outstanding because of the very large fruit 
and the xmusually large flowers. 

Gasearia javitensis HBK. Shrub or small tree about 6 meters 
tall. Flowers very small, greenish white, numerous and clustered 
in the leaf axils; capsules red. On river banks back of La Ceiba. 

Gasearia mollifolia Standi., sp. nov.—Frutex vel arbuscula 
1-4-metralis, ramulis tortuosis subteretibus brunneo-ferrugineis 
dense molliter patenti-pilosis, intemodiis brevibus; folia mediocria 
brevissime petiolata tenuiter membranacea, petiolo vix ad 3 mm. 
longo d«ise piloso; lamina elligtica vel oblongo-elliptica, rare pbo- 
vato-elliptica 5-9 cm. longa 3-5 cm. lata obtusa vd obtuse apicata, 
baa obtiijsa vel anguste rotundata, in toto margine ineonspioie 
adpr^ai-crenata, dense pellucido-punctata, supra glabrata sed ad 
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nerves breviter pilosa sublucida, costa nervisque prominulis, subtus 
ubique dense breviter velutino-pilosa, costa gracili prominente, 
nervis lateralibus utroque latere ca. 9 angulo lato adscendentibus 
arcuatis irregularibus; inflorescentiae cymoso-corsonbosae pauci- vel 
multifiorae breviter pedunculatae axillares densae vel sublaxae usque 
2 cm. longae, floribus breviter vel longiuscule pedicellatis, pedicellis 
ut rami dense pilosis; sepala in sicco fusca obovata 3 mm. longa 
obtusa dense puberula; stamina 8; stigma capitatum; capsula imma- 
tura 5 mm. diam. subglobosa apice rotundata sparse pilosula vel 
fere glabra.—Honduras: In open forest near Medina, Dept. Yoro, in 
semi-arid region, alt. 170 meters, July 26,1938, T. G. Yuncker, J. M. 
Koepper & K. A. Wagner 8656 (type in Herb. Field Mus.). Also 
Nos. 8643 and 8641, from the same region. 

This proposed species belongs to the poorly understood group of 
Casearia nitida (L.) Jacq., in which it is notable chiefly for the unus¬ 
ually abundant, soft pubescence covering most parts of the plant. 

Casearia phegocarpa Standi., sp. nov.—Frutex vel arbor 2-6- 
metralis, trunco 7 cm. et ultra diam., ramis gracillimis teretibus 
brunnescentibus lentieellis parvis pallidis conspersis, novellis minute 
puberulis, intemodiis brevibus; folia inter minora breviter petiolata 
firme membranacea, petiole gracili 3-5 mm. longo minute puberulo; 
lamina oblanceolato-oblonga vel lanceolato-oblonga 7-11.5 cm. longa 
2-3.3 cm. lata longe angusteque acuminata vel caudato-acuminata, 
acumine ipso obtuso, basi acuta vel subacuminata, interdum basin 
versus longe attenuata, in toto margine arete serrulata, ubique dense 
pellueido-punctata, utrinque glabra vel glabrata, subtus in axillis 
noworum sparse obscure barbata, costa subtus elevata gracili, 
nervis lateralibus utroque latere ca. 8 angulo latiusculo adscendenti¬ 
bus arcuatis prominentibus, venis vix manifestis; flores in cymas 
parvas paucifloras brevissime pedunculatas dispositi (non visi) pedi- 
cellati, sepalis ovalibus ciliatis; fructus glaber rubescens in sicco 
10-12 mm. longus et fere aequilatus, parte centrali turgida, angulis 
anguste (ca. 2 mm. late) alato-productis, apice retusus.—Honduras: 
Lancetilla Valley, near Tela, Dept. Atldntida, alt. 20-600 meters, 
1927-28, Paid C. Standley 55212 (type in Herb. Field Mus.); also 
Nos. 54558, 54054, 53221, 56697, 52749. Tela, thicket near the 
beach, Standiey 54258. Lancetilla, A, M. Chickering 150. Near 
bank of Tela Riva: above Lancetilla, Yuncker 4624. Along river at 
Lancetilla, W. D. .Hotde 102. In thicket on river bank, foothills 
back of La Ceiba, Yuncker, Koepper & Wagner 8006. In forest, 
of Mt. Cangrejal, 150 metei^ Yunck&r, Koepper & Wagner 8387. 
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The shrub or small tree here described is common along the 
Atlantic coast of Honduras, where it grows commonly in wet thickets 
at or near the margins of streams. It has been confused heretofore 
by the writer with Casearia arhorea (Rich.) Urban, and was listed 
under that name in the Flora of the Lancetilla Valley (Field Mus. 
Bot. 10 : 289. 1931). Material from British Honduras, Costa Rica, 
and Panama likewise referred to C. arhorea is different from C. phego- 
carpa, and probably also from true C. arhorea. The latter is a species 
of the West Indies and northern South America, differing from the 
Honduran plant in having the leaves covered beneath with a dense, 
pale tomentum. 

HASSELTIA HBK. 

Hasseltia floribunda HBK. Small tree about 7 meters tall 
and 10 cm. in diameter. Leaves oval or elliptic-obovate, toothed, 
3-nerved at the base; inflorescence paniculate; capsule about 4 mm. 
in diameter, minutely and densely pubescent. In forests, foothills 
back of La Ceiba; also in semi-arid woodland region near Coyoles. 

LAETIA Loefl. 

Laetia Thamnia L. Tree about 6 meters tall. Leaves with 
pellucid dots and lines; fruit 3-celled, about 2 cm. in diameter, 
minutely and densely pubescent. In forests, slopes of Mt. Cangrejal, 
at 270 meters altitude. 

LUNANIA Hook. 

Lunania piperoides Standi. Tree about 7 meters tall. Leaves 
much resembling those of species of Piper; flowers greenish white, 
short-pedicellate, in branching, spike-like racemes. On the rocky 
ridge back of Roma, about 25 kilometers east of La Ceiba, at 240 
meters altitude. 

PROCKIA L. 

Prockia crucis L. Shrub or small tree about 3 meters tall; 
leaves and young branches densely and‘finely pubescent. Flowers 
white; stamens numerous. In semi-arid upland, open forest near 
Las Flores, at 180 to 240 meters. 

TURNERACEAE 
ERBLICHIA Seem. 

Erblichia odorata Seem. Tree about 6 meters tall and 20 to 
25 cm. in diameter; wood very hard. ®pw^ numerous, about'6 
cm. long and as wide when open, reddish orange, with pleasant odor. 
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The tree is exceptionally handsome when in full flower and would 
make an excellent ornamental. A few specimens were discovered 
on the banks of the Salado River, about 20 kilometers west of La 
Ceiba. 

PASSIFLORACEAE 
PASSIFLORA L. 

Passiflora coriacea Juss. Herbaceous vine. Leaves much 
wider than long, leathery, peltate; flowers comparatively small, 
greenish. Climbing in thickets on the foothills back of La Ceiba. 

Passiflora foetida L. Herbaceous vine, with a disagreeable 
odor. Densely hairy, with many of the hairs gland-tipped; floral 
bracts fimbriately dissected, with the divisions gland-tipped; flowers 
comparatively small, greenish. Climbing over herbs and low shrubs 
in waste places about La Ceiba. 

Passiflora serratifolia L. Herbaceous vine. Leaves oval- 
oblong, drying comparatively thin; petioles with numerous glands; 
flowers 5 to 6 cm. wide, pale lavender, handsome; fruit up to 10 cm. 
long, yellow, edible. Common in thickets on the foothills back of 
La Ceiba. 

CARICACEAE 

CARICA L. 

Carica Papaya L. Small tree about 2.5 meters tall. Occasion¬ 
ally escaped plants were found on the plains and lower foothills 
about La Ceiba, 

LOASACEAE 

GRONOVIA L. 

Gronovia scandens L. Herbaceous vine with abundant pubes¬ 
cence, the hairs on the stem with terminal hooks. Leaves deeply 
and palmately 3- or 6-16bed; flowers in corymbose clusters opposite 
the leaym, yellowish green; calyx tube about the ovary, with wing- 
Uke projections. Climbing in thickets on the plains near La Ceiba. 

BEGONIACEAE 

begonia L. 

Begonia glabra Aubl. Herbaceous vine, scrambling ovo* rocks 
and climbing, in trees. Flowers greenish white. In deep forest along 
the Panto Ri-m" on the dopes of Mt. Cangrejal, at 360 meters. 

B^onia nicatagnensis Stmidl. Stems rather stout, up to 1 
tadL Pkiw«r stalks up to 60 cm. tall, the clusters large; cap- 
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sule wings short and blunt. In thickets, slopes of Mt. Cangrejal 
back of La Ceiba; also on the rocky bank of a mountain stream, 
foothills near the village of Medina, at 190 meters altitude. 

Begonia squarrosa Liebm. Low herb. Petioles with numer¬ 
ous reflexed, fimbriate scales: leaf vein axils often red; flowers white 



Fig. 7. Ceretts Yunekeri , a tree-like cactus growing in the semi-arid region of 
the Agufin River Valley above Olanchito. 


or somewhat pink on the outside; capsule wings acute. On mossy 
rocks, banks of the Danto River on slopes of Mt. Cangrejal, at 360 
meters altitude. 

CACTACEAE 

ACANTHOGEREUS Britt. & Rose 

Acanthocereus pentagonus (L.) Britt. & Rose. , Sterns 3- 
angled or infrequently 4-angled, up to 6 meters long or more, scram- 
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bling in trees and over shrubs, strongly armed with rigid spines up 
to 2 cm. long. Common in semi-arid woodland region near Coyoles. 

CEREUS L. 

Cereus (Lemaireoeereus) Yunckeri Standi., sp. nov.—Arbor 
usque ad 10 m. alta, trunco 36 cm. diam., ramis numerosis valde 
adscendentibus crassis ca. - 9-costatis, costis late triangularibus 
acutiusculis, intervallis latis sed acutis; areolae parvae ca. 3 mm. 
latae atque 1 cm. distantes, tomento brevi pallide brunnescenti 
obtectae; aculeae subporrectae ca. 6 aciculares ochraceae vel fusco- 
griseae rigidae usque 1.5 cm. longae; flores fructusque non visi.— 
Honduras: In woodland, semi-arid region near Coyoles, Dept. Yoro, 
June 28,1938, T. G. Yuneker, J. M. Koepper & K. A. Wagner 8257 
(type in Herb. Field Mus.). 

This is presumably the same species that occurs also in the desert 
region of Comayagua, where the plants are conspicuous. The 
relationship is with Cereus Eichlamii (Britt. & Rose) Standi., comb, 
nov. {LemaireoceremEichlarnii Britt. & Rose, Cactaceae 2: 89./. 1S2. 
1930), a common species of the more arid parts of Guatemala, to 
which, indeed, it may be too close for permanent specific segregation. 

DEAMIA Britt. & Rose 

Deamia testudo (Karw.) Britt. & Rose. Stems angled; spines 
rather soft. Flowers about 18 cm. long, handsome, white; stamens 
yellow. Climbing in trees in forests on the lower slopes of Mt. 
Cangrejal, at 150 meters altitude. 

EPIPHYLLUM Haw. 

Epiphyllum guatemalense Britt. & Rose. Epiphyte. Flowers 
white, 25 cm. long or more, rather showy. Common on trees on the 
lower slopes of Mt. Cangrejal back of La Ceiba; also in semi-arid 
woodland region about Coyoles. 

Epiphyllum Pittieri (Weber) Britt. & Rose. Epiphytic. 
Flowers white. On trees in forests, foothills back of La Ceiba. 

Epiphyllum stenopetalum (Foersti) Britt. & Rose. Epiphytic. 
Buds red; flowers white. Pendent from branches of trees in the forest 
on the lower slopes of Mt. Cangrejal, at 150 meters altitude. 

OPUNTIA Mill. 

Opuntia hondurensis Standi., sp. nov.—Arbor vel arborescens, 
usque ad 9 m. alta, trunco ad 30 cm. disun., coma profuse ramosa 
densa; artieuli pallide virides glabri obovati vel oblongo-obovati. 
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13-22 cm. longi 7 cm. lati et ultra crassi, areolis modice distantibus 
ca. 3 mm. diam.; aculeae in areola ca. 12 maxime inaequales graciles 
subteretes subferrugineae vel fusco-ferrugineae, longioribus 2-2.5 
cm. longis divaricatis.—Honduras: In woodland, semi-arid region 
near Coyoles, Dept. Yoro, June 27, 1938, T. G. Yuncker, J. M. 
Koepper & K. A. Wagner 8268 (type in Herb. Field Mus.). 

Although the material and data at hand are but fragmentary, 
it seems worth while to assign a name to the tree Opuntia of the 



Fig. 8. Opmiiia hondurevsis , a large plant, often tree-like, which occurs 
abundantly in the semi-arid region of the Aguin River Valley above Olanchito. 


Agudn Valley, which presumably is the same as that of the Coma- 
yagua Desert of Honduras, and perhaps also as that of the Motagua 
Valley of Guatemala. Tree Opuntias form a conspicuous feature 
of the landscape in all these regions, although one will search in vain 
in Britton and Rose’s account of the Cactaceae for mention of a 
tree Opuntia in Central America. The species here described is a 
true tree, with a massive, columnar trunk and a large, dense, rounded 
crown. 

RHIPSALIS Gaertn. 

Rhipsalis Cassutha Gaertn. Epiphytic. Stems slender, terete, 
forming large, pendent clusters; berries small, white, fleshy. On 
trees imforests on the lower dopes of Mt. Cangrejal. 
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Rhipsalis coriacea Polak. Epiphytic. Stems terete, the 
lateral branches flattened, up to about 2 cm. wide; berries small, 
white, fleshy. Pendent on trees, forests on the foothills of Mt. 
Cangrejal, back of La Ceiba. 

SELENICEREUS Britt. & Rose 

Selenicereus hondurensis (Schum.) Britt. & Rose. Vine. 
Stems rather slender, round, covered with numerous moderately 
soft spines. Scrambling over rocks and climbing in trees, semi- 
arid forest region near the village of Las Flores, at 285 meters altitude. 

Selenicereus Macdonaldiae (Hook.) Britt. & Rose. Vine. 
Stem angled, almost spineless. Climbing in trees, forests on slopes 
of Mt. Cangrejal, at 240 meters altitude. 

Selenicereus sp. Vine. Stems angled, almost spineless. Climb¬ 
ing trees, semi-arid woodland region near Coyoles. 

Selenicereus sp. Vine. Stems angled, the spines comparatively 
soft. Climbing in trees, forests on the lower slopes of Mt. Cangrejal. 

LYTHRACEAE 

AMMANNIA L. 

Ammannia coccinea Rottb. Herb 1 meter tall or less. Leaves 
opposite, sessile, clasping; flowers dark pink. Edge of irrigation 
canal near Coyoles. 

CUPHEA Adans. 

Guphea hyssopifolia HBK. Small shrub 30 to 60 cm. tall. 
Leaves small, narrowly elliptic; flowers lavender. On rocky banks 
of the Danto River, lower slopes of Mt. Cangrejal back of La Ceiba. 

LECYTHIDACEAE 
ESCHWEILERA Mart. 

Eschweilera hondurensis Standi., sp. nov.—Arbor 9-metralis, 
ramuKs gracilibus fusco-ferrugineis, novellis ochraceis primo minute 
puberulis cito glabratis, intemodiis brevibus; folia inter minora 
breviter petiolata papyracea, petiolo graeili 5-7 mm. longo supra 
late canaliculato; lamina anguste oblonga 9.5-14 cm. longa 3-4 cm. 
lata acuta vel subacuminata, apice ipso obtuso, basi rotundata vel 
obtusa, glabra, supra griseo-viridis vix ludda, costa graeili elevata, 
mervis venulisque prominulis, subtus concolor, costa elevata, nervis 
lateralibus utrbque latere ca. 12 tenerrimis prominulis angulo fere 
Ye^ divergehtibus arpuatis, v^ulis prominulis arete reticulatis; 
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pedicelli fructiferi incrassati ca. 1.5 cm. longi; pyxis coriaceo-lignes- 
cens turbinato-globosa 2.5 cm. lata, 2 cm. alta vel paullo ultra, dorso 
convexa, margine calycari orificio 5-7 mm. distante, dentium rudi- 
mentis in cristam transversam triangulari-lobatam extensis; oper¬ 
culum rotundato-convexum apice crasse breviter umbonatum.— 
Honduras: Bank of stream, lower slopes of Mt. Cangrejal, near La 
Ceiba, Dept. Atldntida, August 6,1938, T.G. YunekerfJ. M. Koepper 
<fe K. A. Wagner 8829 (type in Herb. Meld Mus.). 

This is the northernmost species of Eschweilera that has been 
discovered. 

COMBRETACEAE 

COMBRETUM L. 

Combretum Cacoucia Exell. Stout, woody vine, the young 
growth densely brown-pubescent. Flowers large, red, in terminal, 
bracteate racemes; bracts large, lanceolate. Climbing in thickets 
on the banks of the Salado River, about 20 kilometers west of La 
Ceiba. 

Combretum mexicanum H. & B. Large, woody vine. Leaves 
oblong or oval-obovate, abruptly pointed. Mowers small, white, 
in large, branching, taminal or axillary clusters; fruit greenish red, 
4-winged or angled. In thickets on slopes of Mt. Cangrejal back 
of La Ceiba; also on the Salado River, about 20 kilometers west of 
La Ceiba; and in semi-arid woodland region near Coyoles. 

TERMINALIA L. 

Terminalia Gatappa L. Tree 12 meters tall; branches arranged 
in definite and characteristic whorls. Leaves large, obovate, pin- 
nately nerved; fiowers small, white, in long, spike-like clusters; 
fruit compressed, two-edged, drupe-like, with thin, reddish flesh, 
edible. Planted about dwellings and common on the plains about 
La Ceiba. 

MYRTACEAE 
EUGENIA L. 

Eugenia axillaris (Swartz) DC. Tree about 7 meters tall. 
Fruit at first yellow, finally black, about 1 cm. in diameter, fleshy. 
Frequent on the slopes of Mt. Cangrejal back of La Ceiba. 

Eugenia ceibensis Standi., sp. nov.—Frutex 2.5 m. altus, 
ramis gracUibus teretibus ochraceis minute puberulis vel glabratis, 
intemodiis 4-6 cm. longis; folia mediocria breviter petiolata char- 
tacea, petiolo gracili 6-8 mm. longo minute pubmilo vel glabrato; 
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lamina late elliptica vel ovato-elliptica 8.5-12.5 cm. longa 5-7 cm. 
lata subabrupte acuminata, acumine ipso obtuso, basi late cuneato- 
obtusa, glabra, supra in sicco laete viridis, costa subimpressa, nervis 
teneris prominentibus, subtus paullo pallidior, costa gracili promi- 
nente, nervis lateralibus utroque latere ca. 10 teneris angulo lato 
adscendentibus fere rectis, venis teneris laxe reticulatis, costa 
prope basin laminae minute tuberculata; inflorescentiae axillares 
brevissime racemosae petiole vix longiores 2-5-florae, rhachi minute 
puberula, pedicellis usque 4 mm. longis glabris, bracteolis rotundatis 
1.5 mm. longis; sepala rotundata 2 mm. longa punctata, petalis 
albis sepalis longioribus.—Honduras: In thicket, foothills back of 
La Ceiba, Dept. AtMntida, July 8, 1938, T. G. Yuncker, J. M. 
Koepper & K. A. Wagner 8309 (t 3 rpe in Herb. Field Mus.). 

Somewhat resembling the genus Malpighia in its foliage, note¬ 
worthy for the rather large and, when dried, bright green leaves, 
and for the small inflorescences. 

Eugenia coyolensis Standi., sp. nov.—^Arbor 4.5 m. alta, ramis 
gracillimis teretibus pallidis subteretibus ut videtur glabris, inter- 
nodiis plerumque brevibus; folia inter minora brevissime petiolata 
subcoriacea, petiolo crassiusculo 2-4 mm. longo glabro; lamina 
oblonga vel obovato-oblonga 4-6.5 cm. longa 2.5-3 cm. lata apice 
rotundata vel late obtusa, basi cuneata, glabra, supra viridis, costa 
subimpressa, nervis venisque vix obviis, subtus multo pallidior, 
costa elevata, nervis lateralibus utroque latere ca. 9 vix prominulis 
fere rectis angulo semirecto adscendentibus, nervis obsoletis, pagina 
inferiors minute nigro-punctata, margins saepe subrevoluto; flores 
axillares fasciculati pauci, in axillo 1-3, pedicellis 6-8 mm. longis seri- 
cds rectis vel recurvis, bracteolis ovatis obtusis 1.6 mm. longis ad- 
pressis; h 3 T)anthium sericeum, sepalis subrotundatis 3 mm. longis 
apice rotundatis ciliolatis atque sparse sericeis virideseentibus punc- 
tatis.—Honduras: In semi-arid woodland near Coyoles, Agudn 
River Valley, Dept. Yoro, June 28, 1938, T. G. Yuncker, J. M. 
Koepper & K. A. Wagner 8069 (type in Herb. Field Mus.). 

The trunk is described as 10 cm. in diameter, the bark as light 
gray in color. 

Eugenia Jambos L. Tree about 9 meters tall. Leaves elliptic- 
lanceolate, acuminate, somewhat leathery; flowers large, white; 
fruit fleshy, edible. In forests on the slopes of Mt. Cangrejal, at 
150 meters altitude. 

Eugenia Koepperi Standi., sp. nov.—^Arbor 6-:9-metralis, 
ramulis teretibus griseis vel brunnescentibus, novellis minute brun- 
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nescenti-sericeis, internodiis brevibus vel elongatis; folia majuscula 
breviter petiolata subcoriacea, petiolo 4-8 mm. longo crassiusculo 
minute sericeo vel glabrato; lamina elliptico-oblonga 10-15 cm. 
longa 4-7 cm. lata acuminata ad late obtusa, apice ipso vulgo obtuso, 
basi acuta, supra viridis glabra, costa impressa, nervis venisque 
obsoletis, subtus brunnescens, ubique minute dense sericea, costa 
gracili elevata, nervis lateralibus utroque latere ca. 13 angulo semi- 
recto adscendentibus tenerrimis obscuris fere rectis; flores axillares 
brevissime racemosi vel subfasciculati pauci, infiorescentiis petiolis 
vix longioribus, pedicellis crassiusculis usque 9 mm. longis dense 
minute brunneo-sericeis, bracteolis rotundato-ovatis obtusis 1.5 mm. 
longis; calsa minute dense brunneo-sericeus, sepalis suborbicularibus 
2.5 mm. longis apice rotundatis punctatis.—Honduras: In forest, 
slope of Mt. Cangrejal, near La Ceiba, Dept. Atldntida, alt. 180 
meters, July 12, 1938, T. G. Yuncker, J. M. Koepper & K. A. 
Wagner 8400 (type in Herb. Field Mus.). In deep forest along Danto 
River, slopes of Mt. Cangrejal, 360 meters. No. 8749 of the same 
collectors. Guarunta, Wispemini Camp, Dept. Colon, 22-30 meters, 
February, 1938, Christine & Wolfgang von Hagen 1336. 

Eugenia tapirorum Standi., sp. nov.—^Arbor 7.5 m. alta ut 
videtur omnino glabra, ramulis gracilibus teretibus, internodiis 
brevibus; folia parva breviter petiolata subcoriacea, petiolo 4-5 
mm. longo; lamina obovato-oblonga vel oblongo-elliptica 3-5 cm. 
longa 1-2.2 cm. lata, apice subito breviter cuspidato-acuminata, 
acumine brevi obtuso, basi anguste vel late cuneato-angustata, supra 
viridis sublucida, costa impressa, nervis venisque obscuris, subtus 
paullo pallidior, costa gracili elevata, nervis lateralibus utroque 
latere ca. 10 tenerrimis obscuris angulo latiusculo adscendentibus 
fere rectis prope marginem in nervum collectivum conjunctis; flores 
axillares fasciculati pauci, pedicellis fructiferis crassiusculis usque 
5 mm. longis; fructus globosus 9-12 mm. diam. densissime minute 
glanduloso-tuberculatus.—Honduras: In deep forest along Rio Danto, 
slopes of Mt. Cangrejal, La Ceiba, Dept. Atldntida, alt. 360 meters, 
July 30, 1938, T. G. Yuncker, J. M. Koepper & K. A. Wagner 8700 
(type in Herb. Field Mus.). 

The foliage resembles somewhat that of Ficus nitida Thunb. 

MYRCIA DC. 

Myrcia Oerstediana Berg. Tree about 5.5 meters tall. Flowers 
small, white. In forests on the foothills of Mt. Cangrejal, back of 
La Ceiba. 



322 Field Museum of Natueal History—Botany, Vol. IX 

PSIDIUM L. 

Psidium Guajava L. Shrub or small tree about 3,5 meters 
tall; bark smooth, mottled. Corolla white; fruit the size and color 
of a small lemon, edible and used in making jelly. Common about 
La Ceiba. 

MELASTOMACEAE 
CLIDEMIA Don 

Glidemia dentata Don. Shrub about 2 meters tall. Flowers 
pink; fruit red. In thickets on the lower slopes of Mt. Cangrejal. 

CONOSTEGIA Don 

Gonostegia hondurensis Standi., sp. nov.—FYutex 2-metralis, 
ramis gracilibus pilis longis apice breviter stellatis dense hirsutis, 
serius glabratis, intemodiis elongatis; folia mediocria petiolata mem- 
branacea, petiolo 1-3.5 cm. longo ut rami stellato-piloso; lamina 
oblongo-elliptica usque ad 19 cm. longa atque 9 cm. lata vel ultra, 
subabrupte angusteque longiacuminata, basi acuta vel obtusa, supra 
ubique sat dense hispidula, ad nervos stellato-pilosa, subtus sat 
dense ubique pilis fulvis apice stellatis breviter hirsuta, prope basin 
quintuplinervia, margine integro vel paullo undulato; inflorescentia 
terminalis 1.5 cm. longe pedunculata ca. 5.5 cm. longa et aequilata 
laxe paueiflora, floribus longipedicellatis, ramis dense pilis apice 
stellatis hirsutis; fructus juvenilis subglobosus 4 mm. diam. sparse 
pilis patentibus apice stellatis hirsutus; cetera ignota.—Honduras: 
Bank of Rio Danto, slopes of Mt. Cangrejal, near La Ceiba, Dept. 
Atldntida, alt. 300 meters, August 6,1938, T. G. Ywncker, J.M. Koep- 
per & K. A. Wagner 8818 (type in Herb. Field Mus.). 

The single specimen at hand is in young fruit, and the character 
of-the young calyx therefore not observable. The plant, however,, 
is clearly a Gonostegia, and I have been unable to associate it with 
any species recorded for Central America. Most noteworthy is the 
abundant pubescence of tawny or brownish, spreading hairs, each 
with a stdliform tuft of short branches at the apex. 

Gonostegia xalapensis (Bonpl.) Don. Shrub or small tree 
about 2.5 meters tall. Leaves green above, densely buff-tomentose 
beneath; flow®^ pink; fruit dark purple. In thickets, foothills back 
of La Cdba. 

MICGNIAR. & P. 

Miconia angustispica Blake. Shrub or small tree about 3.6 
meters tall. Leaves large. Up to 30 cm. long or more, 3-nerved; 
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flowers in long, interrupted, spike-like clusters. In ravine, slope near 
Puente Alto, about 50 kilometers east of La Ceiba, at 240 meters. 

Miconia dodecandra (Desr.) Cogn. A tree about 5.5 meters 
high; corolla gray, scurfy. On low bank of Rio Salado, near Salado. 

Miconia hondurensis D. Sm. Tree about 9 meters tall. Leaves 
3-nerved, dark green above, light green beneath; fruit nearly black. 
In deep forest on the slopes of Mt. Cangrejal, at 300 meters altitude. 

Miconia hyperprasina Naud. Small tree or shrub about 3.5 
meters tall. Flowers in terminal, paniculate clusters, the pedicels 
and peduncles red; fruit blue. In thickets, foothills back of La Ceiba. 

Miconia impetiolaris (Swartz) Don. Shrub about 3 meters 
tall. Leaves up to 30 cm. long, obovate, sessile; flowers small, white, 
in large, terminal, paniculate clusters; fruit red. In forests on the 
lower slopes of Mt. Cangrejal. 

Miconia longifolia DC. Small tree about 4.5 meters tall. 
Flowers in large, terminal, paniculate clusters, the branches of the 
inflorescence red; fruit purple. In deep forest along the Danto River, 
slopes of Mt. Cangrejal, at 300 meters altitude. 

Miconia Schlimii Triana. Tree up to 10 meters tall. Flowers 
white, in comparatively small, paniculate clusters. Young stems, 
petioles, peduncles, and fruit rusty-brown-pubescent. In forests, 
slopes of Mt. Cangrejal, at 330 meters altitude; also in a deep ravine 
on a slope near Puente Alto, about 50 kilometers east of La Ceiba, 
at 240 meters altitude. 

MOURIRIA Aubl. 

Mouriria parvifolia Benth. Shrub or small tree about 4.5 
meters tall. Leaves ovate-lanceolate, sessile. Flowers and fruit 
axillary. In forest on the mountain ridge back of Roma, about 25 
kilometers east of La Ceiba, at 300 meters altitude. 

OSSAEA DC. 

Ossaea trichocalyx Pittier. Shrub about 2 meters tall. Leaves 
elliptic-lanceolate, decurrent at the base, the apex sharply acuminate; 
fruit bright red. On mountain slope near Puente Alto, about 50 
kilometers east of La Ceiba, at 240 meters altitude. 

ONAGRACEAE 
JUSSIAEA L. 

Jussiaea erecta L. Herb about 60 cm. tall. Flowers yellow. 
In swamps near the seashore, vicinity of La Ceiba. 
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Jussiaea repens L. var. peploides (HBK.) Griseb. Steins 
fleshy, long, prostrate. Flowers yellow. Creeping in mud and 
extending out on surface of pools along the Agudn River, near Coyoles. 

Jussiaea suffruticosa L. Suffruticose, about 1 meter high. 
Flowers yellow. Frequent in sandy soil about La Ceiba. 

ARALIACEAE 
GILIBERTIA R. & P. 

Gilibertia arborea (L.) March. Small, glabrous tree up to 7 
meters tall. Leaves oval, abruptly acute, up to 18 cm. long, long- 
petiolate; flowers green, in small umbels which are arranged in a 
racemose cluster; fruit greenish white. Frequent on the foothills 
and slopes of Mt. Cangrejal, up to 300 meters altitude. No. 8682 
represents a curious, abnormal form of the species, notable for its 
sessile rather than pedicellate flowers. 

ERICACEAE 
ANDROMEDA L. 

Andromeda mexicana Hemsl. Small tree about 4.5 meters 
tall and 5 cm. in diameter. Leaves elliptic-lanceolate, acute, some¬ 
what leathery; flowers in axillary clusters. In open forest on rocky 
mountain slope above the village of Las Flores, at 330 meters altitude. 

MYRSINACEAE 
ARDISIA Swartz 

Ardisia amplifolia Standi. Small tree about 3 meters tall. 
Flowers yellow, in small umbels which are arranged in paniculate 
clusters; branches of the flower clusters bright red; fruit red to black. 
In forests, foothills and slopes of Mt. Cangrejal. 

Ardisia compressa HBK. Small, glabrous tree about 3 meters 
tall. Flowers white, in open, paniculate clusters; branches of the 
inflorescence bright red; fruit bright red. In forests, lower slopes of 
Mt. Cangrejal, 

Ardisia paschalis D. Sm. Shrub or small tree up to 6 meters 
tall. Leaves more or less leathery; flowers in branching, racemose 
clusters; corolla white to pink. Frequ^t in the semi-arid woodland 
r^on about Coyoles. 

Ardisia pellucida Oerst, A low shrub less than 1 mete’ tall. 
Leaves large, finely and unevenly sarate with spreading teeth; 
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flowers in dense, corymbose clusters; fruit bluish. In thickets along 
stream banks on lower slopes of Mt. Cangrejal. 

SAPOTACEAE 
CALOCARPUM Pierre 

Calocarpum mammosum (L.) Pierre. Fine, large tree about 
18 meters tall and 1 meter in diameter, with very adhesive latex. 
Leaves large, obovate, pinnately nerved; flowers sessile, numerous 
along the branches; fruit subglobose, brown-scurfy, edible. In 
forests, lower slopes of Mt. Cangrejal. 

LUCUMA Molina 

Lucuma campechiana HB K. Tree about 9 meters tall. Leaves 
large, elliptic-oblanceolate; fruit brown, scurfy. In forests, slopes 
of Mt. Cangrejal, at 330 meters altitude. 

LOGANIACEAE 
POLYPREMUM L. 

Polypremum procutnbens L. Low, weedy herb. Flowers 
very small, greenish white, axillary. On sand bars in the Agudn 
River, near Coyoles. 

SPIGELIA L. 

Spigelia Humboldtiana Cham. & Schlecht. Herb up to 60 cm. 
tall. Flowers white. Occasional in thickets on the lower slopes of 
Mt. Cangrejal. 

APOCYNACEAE 

ECHITES Jacq. 

Echites turrigera Woodson. Woody, glabrous vine. Leaves 
oblong-ovate, sharply acute; flowers white. Climbing in trees in 
semi-arid woodland near Coyoles. 

FORSTERONIA Meyer 

Forsteronia myriantha D. Sm. Large, glabrous, woody vine, 
with milky, very adhesive sap. Flowers yellowish; fruit long and 
slender. Climbing in trees in forrats on the lower slopes of Mt. 
Cangrejal. 

Forsteronia spicata (Jacq.) Mey. Shrub or small tree about 
3 meters tail. Leaves 10 to 12 cm. long, oval, abruptly acute, densely 
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and finely pubescent; fiowers small, in compact, paniculate spikes. 
In open, semi-arid woodland region near Las Flores. 

MALOUETIA A. DC. 

Malouetia guatemalensis (Muell. Arg.) Standi. Small tree 
up to 9 meters tall; sap abundant, milky. Flowers small, creamy 
white, in axillary clusters; follicles large, slender. Frequent in forests 
on the slopes of Mt. Cangrejal, up to 330 meters altitude; also on 
the ridge back of Roma, about 25 kilometers east of La Ceiba, at 
240 meters altitude. 

MESEGHITES Muell. Arg. 

Mesechites trifida (Jacq.) Muell. Arg. Slender, woody vine. 
Leaves opposite, oval-oblong, acute; follicles 30 cm. long or more, 
slender; seeds with a tuft of tawny hairs. Climbing in thickets at 
edge of forest, lower slopes of Mt. Cangrejal. 

PLUMERIA L. 

Plumeria rubra L. Tree about 10 meters tall; latex milky, 
abundant; young growth soft and somewhat succulent; older wood 
very brittle. Leaves large, oblong-elliptic, pinnately nerved, acute; 
flowers large, showy, white, in large, open, paniculate clusters. In 
semi-arid woodland region near Coyoles. 

PLUMERIOPSIS Rusby & Woodson 

Plumeriopsis Ahouai (L.) Rusby & Woodson. Tree about 
15 feet tall; leaves obovate; latex white; fruit bright red. In deep 
forest on the lower slopes of Mt. Cangrejal. 

RAUWOLFIA L. 

Rauwolfia hirsuta Jacq. Shrub or small tree up to 3.5 meters 
tall. Leaves and young growth minutely pubescent; flowers small, 
greenish, in small, cymose clusters; berries red to black. In semi- 
arid region about Coyoles. 

RHABDADENIA MueU. Arg. 

Rhabdadeuia biflora (Jacq.) Muell. Arg. Woody, glabrous 
vine. Leaves oblong, opposite, abruptly and sharply pointed; 
flowm white, in few-flowered, racemose clusters. In sandy soil, 
; thickets nsir the seashcffe, vicinity of La Ceiba. 
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TABERNAEMONTANA L. 

Tabernaemontana citrifolia L. Tree about 9 meters tall 
and 35 cm. in diameter; latex abundant, milky. Flowers creamy 
white, in cymose clusters; fruits in pairs, divergent, fleshy, pod-like. 
Frequent in forests on the lower slopes of Mt. Cangrejal. 

ASCLEPIADACEAE 
ASCLEPIAS L. 

Asclepias curassavica L. Herb 60 to 90 cm. tall. Flowers 
showy, the corolla dark red, the honey horns bright yellow. A 
frequent weed in open places on the plains and lower slopes about 
La Ceiba. 

FUNASTRUM Fourn. 

Funastrum clausum (Jacq.) Schlechter. Herbaceous vine, 
with slender stems up to 6 meters long or more; sap abimdant, milky. 
Leaves linear-lanceolate, few. Trailing on sandbars in the Agudn 
River, near Coyoles. 


CONVOLVULACEAE 
IPOMOEA L. 

Ipomoea Pes-caprae (L.) Roth. Smooth, trailing, herbaceous 
vine. Flowers pinkish purple. Common on sandy beaches near 
La Ceiba. 

Ipomoea stolonifera (Cyrill.) Poir. Smooth, trailing herb. 
Leaves somewhat fleshy; flowers white. In sand, along ocean beach 
near Salado, about 20 Wlometers west of La Ceiba. 

Ipomoea tiliacea (Willd.) Choisy. Herbaceous vine. Flowers 
purplish. Climbing in thickets near Roma, about 25 kilometers 
east of La Ceiba. 

LYSIOSTYLES Benth. 

Lysiostyles sericea Standi. Woody vine. Leaves densely 
covered beneath with silky hairs; flowers small, greenish. Climbing 
in thickets on the slopes of Mt. Cangrejal, at 180 meters altitude. 

MARIPA Aubl. 

Maripa nicaraguensis Hemsl. Large, woody vine. Fruit 
orange-yellow. In thickets along the Danto River, foothills of 
Mt. Cangrejal. 
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OUAMOCLIT Moench 

Quamoclit pennata (Dear.) Bojer. Smooth, herbaceous vine. 
Leaves deeply pinnate-divided, the lobes linear; corolla bright red. 
Climbing over herbs on sandbars in the Cangrejal River, back of 
La Ceiba. 

BORAGINACEAE 
BEURERIA Jaeq. 

Beureria Wagneri Standi., sp. nov.—Arbor 4.5-7.5 m. alta, 
ramulis gracilibus subteretibus vel plus minusve eompressis cin- 
namomeis, novellis sparse vel dense laxeque pilosis, intemodiis 
brevibus; folia mediocria breviter petiolata crasse membranacea, 
petiolo gracili 10-12 mm. longo hirtello; lamina elliptico-oblonga 
ad vel paullo supra medium latissima acuta vel breviter acuminata, 
basi acuta, in sicco saepius fusca, supra sublucida ad nervos sparse 
hirtella vel fere omnino glabra puncticulata, subtus concolor ad 
costam nervosque sparse hirtella vel fere glabra, costa gracili elevata, 
nervis lateralibus utroque latere ca. 7 prominentibus angulo latius- 
culo adscendentibus arcuatis, venulis vix prominulis laxe reticulatis; 
inflorescentia laxe multiflora breviter vel longiuscule pedunculata 
usque 5 cm. longa, ramis gracilibus dense albido-hirtellis, floribus 
in eymas laxas vel subdensas paucifloras dispositis, pedicellis vix 
ultra 2 mm. longis; calyx anguste campanulatus dense breviter 
patenti-hirtellus 6 mm. longus superne 3 mm. latus profunde inae- 
qualiter lobatus, lobis ovatis acutis erectis intus sericeis; corolla 
alba glabra, tubo non exserto 6-7 mm. longo, lobis ovalibus apice 
rotundatis patentibus aequilongis; stamina longiexserta, antheris 
linearibus 2.5 mm. longis; fructus ovoideo-globosus glaber 7 mm. 
diam.—Honduras: In forest, foothills back of La Ceiba, Dept. 
Atlintida, July 23, 1938, T. G. Yuncker, J. M. Koepper & K. A. 
WagTm 8608 (t3T>e in Herb. Field Mus.). Also Nos. 8261 and 8217 
from the same locality. 

In general appearance as well as in most details this Honduran 
tree is similar to B. oxyphylla Standi., of British Honduras. That 
lacks the pubescence characteristic of B. Wagneri, which is most 
abundant and persistent upon the inflorescence. 

CORDIA L. 

Cordia bicolor A. DC. Tree about 7 meters tall and 20 cm. 
in diameter. Leaves large, oval-oblong, rough, acute, pinnate- 
neved; flowers i^all, in open, paniculate clusters; fruit senai-fleshy. 
In forests on the lower slopes of Mt. Cangrejal. 
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Cordia ferruginea (Lam.) R. & S. Shrub about 1 meter tall. 
Leaves rough; flowers small, greenish white, in spike-like clusters. 
Common on river bars and foothills back of La Ceiba. 

Cordia globosa (Jacq.) HBK. Small shrub about 60 cm. tall. 
Leaves oval-ovate, about 5 cm. long, pubescent beneath, bristly- 
scabrous above; flowers small, in globose, head-like clusters. In 
open, upland, grazing land near the village of Medina, at 180 meters 
altitude. 

Cordia nitida Vahl. Tree about 7 meters tall. Flowers cream- 
colored, comparatively small, in open, paniculately csnnose clusters. 
Margins of the Danto River, foothills above La Ceiba. 

HELIOTROPIUM L. 

Heliotropium angiospermum Murr. Weedy herb, about 1 
meter tall or less. Flowers white. In sandy soil, waste areas in semi- 
arid regions about Coyoles. 

Heliotropium transalpinum Veil. Weedy herb, about 1 meter 
tall. Flowers greenish white. In semi-arid woodland region about 
Coyoles. 

TOURNEFORTIA L. 

Tournefortia bicolor Swartz. Woody vine. Flowers small, 
white, in spreading, paniculately cymose clusters; fruit white, fleshy. 
In forest along the Danto River, slopes of Mt. Cangrejal, at 150 
meters altitude. 

Tournefortia cuspidata HBK. Woody vine. Young growth, 
leaves, and inflorescence densely covered with long, erect, brown 
hairs; leaves elliptic, acuminate; flowers white, in cjnnose clusters; 
fruit white. In thickets, margin of Danto River, lower slopes of 
Mt. Cangrejal. 

VERBENACEAE 
AEGIPHILA Jacq. 

Aegiphila elata Swartz. Scandent shrub. Corolla yellowish 
white. In thickets on the foothills back of La Ceiba. 

CORNUTIA L. 

Cornutia grandifolia (Schlecht. & Cham.) Schauer. Small 
tree about 2.5 meters tall, the branches strongly 4-angled. Leaves 
densely hairy; flowers violet. In thickets on the foothills back of 
La Ceiba. 
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LANTANA L. 

Lantana glandulosissima Hayek. Shrub about 1 to 2 meters 
tall, the stems armed with recurved prickles- Flowers varying from 
yellow to orange; fruit black. In sandy, alluvial soil near the Agudn 
River below Coyoles. 

Lantana trifolia L. Shrub about 1 meter tall. Flowers varying 
in color from white or pinkish to violet. In old pastures near the 
Cangrejal River, foothills back of La Ceiba; also common in semi- 
arid upland in open areas about the village of Las Flores, at 180 to 
300 meters altitude. 


PHYLA Lour. 

Phyla cuneifolia (Torr.) Greene. Low, creeping herb. Leaves 
oblong, cuneate, sparingly toothed about the apex; flowers white, 
in somewhat elongate spikes. On sandbars in the Agutin River, 
near Coyoles. 

Phyla nodiflora var. reptans (HBK.) Moldenke. Low, creep¬ 
ing herb. Leaves coarsely toothed; flowers white, in very short, 
spike-like clusters. In thickets along the Agudn River near Coyoles. 

PRIVA Adans. 

Priva lappulacea (L.) Pers. Low herb. Flowers pale lavender 
to purple, in slender, racemose clusters. In thickets along the Agudn 
RivCT near Coyoles. 

STAGHYTARPHETA Vahl 

Stachytarpheta jamaicensis (L.) Vahl. Herb about 60 cm. 
tall. Flowers purplish, in stout, spike-like clusters. In sand near 
the seashore, vicinity of La Ceiba. 

VITEX L. 

Vitex Gaumeri Greenm. Tree about 15 meters tall and 35 cm. 
in diamete. Leaves palmately compound, the leaflets densely 
hairy beneath, entire; flowers small, deep blue, with pleasant odor, 
in paniculate clusters. In open forests on semi-arid highland near 
the village of Las Flores, at 180 meters altitude, 

Vitex Kuylenii Standi. Small tree about 4.5 naeters tell. Leaves 
palmately compound, the leaflets glabrous; flowers blue, in paniculate 
clusters. In foiests, foothills of Mt. Cangrejal, back of La Ceiba. 
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LABIATAE 
OCIMUM L. 

Ocimum micranthum Willd. Weedy herb about 30 cm. tall. 
Flowers blue. Abundant in upland grazing land near the village 
of Medina. 

TEUCRIUM L. 

Teucrium vesicarium Mill. Herb up to 1 meter tall. Flowers 
white. On banks of irrigation canal, near Coyoles. 

SOLANACEAE 

OESTRUM L. 

Oestrum nocturnum L. Tree about 6 meters tall. Leaves 
oval-oblong or subovate, sharply acute, entire; flowers greenish, in 
axillary, racemose clusters. At edge of the forest on the foothills 
of Mt. Cangrejal, back of La Ceiba. 

OYPHOMANDRA Sendtn. 

Oyphomandra costaricensis D. Sm. Shrub or small tree 
about 4.5 meters tall. Leaves broadly ovate, somewhat hirtellous 
beneath, entire, deeply cordate; fruit about 3 cm. long, ovoid, 
berry-like. Near Puente Alto, about 50 kilometers east of La Ceiba, 
at 240 meters altitude. 

JUANULLOA R. & P. 

Juanulloamexicana (Schl.) Miers. Stout, woody vine. Leaves 
oval-obovate, smooth above, densely tomentose beneath with branch¬ 
ing hairs; flowers deep orange. Climbing in trees in forests on the 
slopes of Mt. Cangrejal, at 240 meters altitude. 

LYCIANTHES Hassler 

Lycianthes heteroclita (Sendtn.) Bitter. Shrub or small tree 
about 3 meters tall. Leaves large, elliptic, acuminate, drying thin; 
flowers pale lavender, in axillary clusters. In deep forest along the 
Danto River, slopes of Mt. Cangrejal, at 300 meters altitude. 

Lycianthes lenta (Cav.) Bitter. Shrub or small tree up to 7 
meters tall, somewhat scandent. Leaves oval-ovate, acute. Leaves 
and branches densely pubescent with branching hairs; flowers 
lavender or purple, in axillary clusters; berries yellow or red. In 
open forest on rocky mountain slope above Roma, about 25 kilo- 
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meters east of La Ceiba, at 150 meters altitude; also on the foothills 
back of La Ceiba. 

Lycianthes nitida Bitter. Scandent shrub. Leaves large, 
elliptic, acute, the base oblique; flowers orange, in axillary clusters. 
Climbing in trees, forest near the Danto River on the slopes of Mt. 
Cangrejal, at 240 meters altitude. 

Lycianthes quichensis (Coult. & D. Sm.) Bitter. Herbaceous, 
one meter tall or less. Flowers white, solitary in the leaf axils, on 
very long pedicels. In sandy soil near the Cangrejal River, foothills 
back of La Ceiba. 

Lycianthes vulpina Standi. Scandent shrub about 3 meters 
tall. Flowers white, axillary; calyx with slender, filiform, hairy 
appendages; fruit orange. Stems, leaves, etc. densely hairy, with 
long, brown, branching hairs. In deep forest near the Danto River 
on the slopes of Mt. Cangrejal, at 360 meters altitude. 

MARKKA L. Rich. 

Markea neurantha D. Sm. Tree about 7 meters tall. Leaves 
alternate, large, elliptic, acute; petioles purple; flowers greenish 
purple, about 5 cm. long, in racemose clusters at the end of a peduncle 
60 cm. long or more. On rocky bank of the Danto River, slopes of 
Mt. Cangrejal. 

PHYSALIS L. 

Physalis Lagascae R. & S. Weedy herb. Corolla yellow with 
brown throat. In waste places about La Ceiba. 

SOLANUM L. 

Solanum Donnell-Smithii Coult. Woody vine, covered with 
erect, apically branched hairs and armed with recurved prickles. 
Leav^ with prickles on the midrib and covered with stellate hairs; 
fruit orange-red. Climbing in trees and shrubs at the edge of the 
forest, foothills back of La Ceiba. 

Solanum nudum HBK. Shrub or small tree 2 to 3 meters 
tall, glabrous. Leav^ elliptic, acute, glabrous; flowers white, in 
umbellate, lateral clusters; berries black. Common in thickets on 
the foothills back of La Ceiba; also near the Agudn River, vicinity 
of Coyoles. 

; Solanum ochraceo-ferrugineum (Dunal) Femald. Shrub or 
small tree about 4.5 meters tall and 5 cm. in diameter. Young 
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growth and leaves densely covered with stellate hairs; flowers white. 
In sandy soil in thickets along the Agudn River near Coyoles. 

Solanum umbellatum Mill. Shrub or small tree about 6 
meters tall. Young growth and leaves densely covered with stalked, 
stellate hairs; flowers white, in compact, cymose clusters; fruit yel¬ 
low. In sandy soil, thickets along the Agudn River near Coyoles; 
also in the foothills back of La Ceiba. 

Solanum unguis-cati Standi. Woody vine. Leaves entire or 
variously lobed. Both leaves and stems armed with recurved 
prickles; flowers blue, in c 3 nnose clusters. Climbing in thickets in 
semi-arid woodland region near Coyoles. 

Solanum verbascifolium L. Shrub or small tree about 3.5 
meters tall. Leaves and young growth very densely covered with 
stalked, stellate hairs; flowers white, in cymose clusters; fruit yellow. 
In open forests on the ridge back of Roma, about 25 kilometers east 
of La Ceiba, at 240 meters altitude. 

SCROPHULARIACEAE 
RUSSELIA Jacq. 

Russelia sarmentosa Jacq. Low, half-woody shrub, the stems 
square in cross section. Leaves opposite, subsessile, ovate, crenate, 
sparingly pubescent; flowers bright red, in ajrillary clusters. In 
semi-arid woodland region near Coyoles. 

Russelia verticillata HBK. Herb about 1 meter tall, the stems 
angled. Leaves opposite or whorled, on very short petioles, ovate- 
lanceolate, serrate, acuminate; flowers scarlet, in axillary clusters. 
On a rocky cliff along the Danto River, slopes of Mt. Cangrejal back 
of La Ceiba. 

SCOPARIA L. 

Scoparia dulcis L. Low, partially woody herb or shrub. 
Flowers small, white, solitary or in umbellate, axillary clusters. In 
sandy soil in thickets near the Agudn River, near Coyoles. 

TETRANEMA Benth. 

Tetranema mexicanum Benth. Herb about 30 cm. tall. 
Leaves 10 to 15 cm. long, spatulate, sparingly pubescent, clustered 
near the top of the stem; flowers violet with purple throat, in few- 
flowered, cymose clusters on very long, axillary peduncles. On a 
steep, rocky cliff along the Danto River, slopes of Mt. Cangrejal, 
at 300 meters altitude. Rare. 
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BIGNONIACEAE 
AMPHITECNA Miers 

Amphitecna macrophylla (Seem.) Miers. Tree about 8 meters 
tall. Flowers white, showy, borne along the trunk. In deep forest 
on the slopes of Mt. Cangrejal, at about 240 meters altitude. This 
is believed to be the first record of this species for Honduras. 

CLYTOSTOMA Miers 

Clytostoma ocositense (D. Sm.) Seibert. Woody vine. Fruit 
large, covered with spines. Climbing in thicket near La Ceiba. 

CYDISTA Miers 

Cydista diversifolia (HBK.) Miers. Woody vine. Leaves 
compound, the leaflets 2, ovate, cordate, acuminate; flowers purplish, 
2 to 3 cm. long, showy, in pedunculate, axillary, branching clusters. 
Climbing in thickets along streams in semi-arid upland near the 
village of Medina, at 180 meters altitude. 

Cydista potosina (Schum. & Loes.) Loes. Large, woody vine. 
Leaflets 2; flowers 3 to 4 cm. long, white or buff with a purplish or 
reddish throat, showy. In thickets, foothills back of La Ceiba; also 
at edge of stream, mountain slope near the village of Las Flores, at 
285 meters altitude. 


ENALLAGMA BaUl. 

Enallagma latifolia (Mill.) Small, Tree about 7 meters tall. 
Leaves oval to obovate, drying firm; fruit globose, about 8 cm. in 
diameter. In forest on rocky ridge back of Roma, about 25 kilo¬ 
meters east of La Ceiba, at 300 meters altitude. 

MARTINELLA Baill. 

Martinella verrucosa (Standi.) Standi. Woody vine. Leaves 
compound, the leaflets 2, large, oval; flowers 4 to 6 cm. long, red or 
pink, handsome, in branching, axillary clusters. In thickets, margin 
of the Danto River on the slopes of Mt. Cangrejal. 

PARAGONIA Bur. 

l^ragonia pyramidata (Rich.) Bur. Woody vine. Pods 30 
cm, long or more. Climbing in trees, thickets in the foothills back 
of La: Ceiba. 
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GESNERIACEAE 
ACHIMENES P. Br. 

Achimenes pulchella (L’H4r.) Hitchc. Herb about 35 cm. 
tall. Leaves opposite, oval, dentate, pubescent, the veins red be¬ 
neath; flowers axillary, bright red, on long pedicels. Banks of the 
Danto River, slopes of Mt. Cangrejal, at 300 meters altitude. 

BESLERIA L. 

Besleria laxiflora Benth. Low shrub 1 meter tall or less. 
Flowers orange, in stalked, umbellate, axillary clusters. In forests 
on the lower slopes of Mt. Cangrejal. 

Besleria macrocalyx Morton, sp. nov. {Eubesleria,Elongatae }.— 
Frutex ca. 1.5 m. altus, caulibus obtuse quadrangularibus, ca. 4 mm. 
diam., vix ramosis, praesertim apicem versus hirsutis, pilis pauci- 
cellularibus, usque ad 2.2 mm. longis; petioli 7-16 mm. longi, hir- 
suti; lamina foliorum oblique elliptica, 9-14 cm. longa, 3.5-5 cm. 
lata, apice longe acuminata, basi late cuneata, membranacea, remote 
et argute serrulata, supra viridis, sparse pilosa, subtus pallidior, 
praecipue in venis hirsuta, venis primariis ca. 7-jugis; inflorescentia 
axillaris, umbellata, 3-5-flora, pedunculo communi 10-23 mm. longo, 
parce hirsuto, pedicellis gracilibus, 15-20 mm. longis, parce hirsutis, 
apice vix incrassatis; calycis lobi fere aequales, fere liberi, lineari- 
lanceolati, 1.8-2.2 cm. longi, basi ca. 4 mm. lati, anguste acuminati, 
integri, colorati, exteme plus minusve in lineam mediam hirsuti, 
intus glabri; corolla lutea, in calyce erecta, ecalcarata, ca. 1.7 cm. 
longa, basi vix gibbosa, tubo exteme glabro, sursum ventricoso et 
ca. 6 mm. lato, in fauee paullo contracto, limbo terminali, patulo, 
lobis oblongis, ca. 4 mm. longis, rotundatis glabris; ovarium et stylus 
glabri; discus crassus, annularis, glaber.—Honduras: Slopes of Mt. 
Cangrejal, Department of AtMntida, Honduras, in forest, altitude 
150 meters, June to August, 1938, T. G. Yuncker, J. M. Koepper 
& K. A. Wagner 8399 (tyfe in U. S. National Herbarium, No. 
1,746,850; duplicate in Herb. Field Mus.). 

Most closely related to Besleria dongata Urban, of St. Vincent, 
which differs in having the calyx lobes narrowly ovate and shorter 
than the corolla. The leaves, moreover, are larger and merely cre- 
nate or crenulate, and have more numerous primary nerves. Besleria 
Cyrtanthemum Hanst., of Mexico, is perhaps related also, but that 
species has an obsolete common peduncle, very short pedicels, and 
strongly imequal cal 3 rx lobes. 
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CODONANTHE Hanst. 

Codonanthe crassifolia (Focke) Morton. Succulent, epi¬ 
phytic, glabrous herb. Leaves elliptic, acute, about 4 cm. long; 
flowers white with pale pink stripes on the outside of the corolla; 
fruit red, fleshy, ovoid-cordate. Pendent from branches of trees on 
stream banks, foothills back of La Ceiba. 

ACANTHACEAE 
BLECHUM Juss. 

Blechum pyramidatum (Lam.) Urban. Weedy herb. Inflo¬ 
rescence a spike; flowers pale blue, in the axils of large, ovate- 
orbicular, veiny bracts about 1 cm. long. Near trail in forest on 
the lower slopes of Mt. Cangrejal. 

HYGROPHILA R. Br. 

Hygrophila conferta Nees. Low, decumbent herb, half woody 
at the base. Flowers white, in axillary clusters. On gravel bars 
in the Cangrejal River, foothills back of La Ceiba. 

JUSTICIA L. 

Justicia comata (L.) Lam. Low, decumbent herb. Flowers 
small, white with pink markings, in rather large, terminal, paniculate 
clusters. In wet soil, margin of the Cangrejal River, foothills back 
of La Ceiba. 

ODONTONEMA Nees 

Odontonema cuspidatum (Nees) Kuntze. A half-woody 
herb or shrub about 1 meter tall. Leaves oval to oblanceolate, 
acute to acuminate, up to 25 cm. long; flowers about 2.5 cm. long, 
the tube slender, bright red, in spike-like, racemose clusters. Near 
the Cangrejal River, foothills back of La Ceiba; also in thickets 
on the plains back of Roma, about 25 kilometers east of La Ceiba. 

Odontonema paniculiferum Blake. Low shrub about 50 
cm. tall. Flowers yellow. On rocky mountain slope above Roma, 
about 25 kilometers east of La Ceiba, at 300 meters altitude. 

RUELLIA L. 

RueUia geminifiora HBK. Herb 30 to 35 cm. tall, slightly 
woody at the base. Leaves about 3 cm. long, oval-ovate, acute, 
sparingly pubescent; flowers about 5 cm. long, blue, showy. In 
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open pine forest in rocky soil on mountain slopes above the village 
of Las Flores, at 330 meters altitude. 

Ruellia tuberosa L. Low herb. Leaves mostly basal, obovate- 
spatulate, finely appressed-pubescent and with scattered, larger, 
erect hairs on the upper surface; flowers showy, in pedunculate, 
cyraose clusters; corolla lavender, about 2 cm. long. Abundant in 
open, grassy areas near Coyoles. 

THUNBERGIA Retz. 

Thunbergia alata Boj. Low, finely pubescent, herbaceous 
vine. Leaves hastate, the petioles long, winged; flowers solitary, 
axillary, showy; corollas buff-orange, some with a dark red throat, 
others lacking the contrasting color. Scrambling over low plants, 
edges of thickets along the Cangrejal River, foothills back of La 
Ceiba. 


RUBIACEAE 
ALIBERTIA A. Rich. 

Alibertia edulis (L. Rich.) A. Rich. Shrub or small tree, about 
3 meters tall; bark brown, shredded, glabrous. Leaves large, elliptic 
to oval-ovate, acute; flowers white, subsessile, in terminal, few- 
flowered clusters; fruit globose, fleshy. In thickets on the banks of 
the Danto River, slopes of Mt. Cangrejal, at 150 meters altitude. 

APPUNIA Hook. f. 

Appunia guatemalensis D. Sm. Glabrous shrub about 1.5 
meters tall. Flowers purplish without, white within, sessile in 
stalked, axillary clusters; fruit small, fleshy, purplish. In thickets on 
the foothills back of La Ceiba. This is the first report of this genus 
for Honduras. 

BORRERIA Meyer 

Borreria laevis (Lam.) Griseb. Low herb, slightly woody at 
the base. Leaves sessile, about 2 cm. long, narrowly elliptic-lanceo¬ 
late, glabrous; flowers small, pale pink, sessile, in axillary clusters. 
In sandy soil along the Agudn River near Coyoles. 

CALYCOPHYLLUM DC. 

Calycophyllum candidissimum (Vahl) DC. Tree about 9 
meters tall and 20 cm. in diameter. Flowers white, numerous, in 
large, corymbose-paniculate clusters; capsule about 1 cm. long. In 
open woodland near the village of Medina, at 180 meters altitude. 
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CEPHAELIS Swartz 

Gephaelis tomentosa (Aubl.) Vahl, Half-woody, densely 
hairy shrub about 1 meter tall. Leaves 15 cm. long or more, ovate, 
pinnately nerved, with the lateral nerves curving upward; flowers 
yellow, in stalked, head-like clusters subtended by two large, bright 
red bracts. In thickets on the lower slopes of Mt. Cangrejal. 

COCCOCYPSELUM P. Br. 

Coccocypselum herbaceum Lam. Low, trailing, finely pubes¬ 
cent, somewhat succulent herb. Leaves 3 to 4 cm. long, ovate, the 
nerves beneath and petioles pink; flowers small, in axillary clusters. 
In open areas in the foothills back of La Ceiba. 

DECLIEUXIA HBK. 

Declieuxia frutlcosa (Willd.) Kuntze, var. mexicana (HBK.) 
Standi. Herb 30 to 60 cm. tall, slightly woody at the base; stem with 
narrow, wing-like, longitudinal ridges. Leaves linear, sessile, some¬ 
what leathery; flowers small, white, in cymose clusters. In rocky 
soil in pine forest on the mountain slope above the village of Las 
Flores, at 330 meters altitude. 

GENIPA L. 

Genipa Caruto HBK. Tree about 15 meters tall and 40 cm. in 
diameter. Leaves large, dndng dark and shiny above, light and 
finely pubescent beneath; flowers large, yellow, fragrant, in terminal, 
cymose clusters; fruit large, round, fleshy, edible. In open forest, 
semi-arid upland near the village of Medina, at 180 meters altitude. 

GEOPHILA Don 

Geophila herbacea (L.) Schum. Prostrate herb. Leaves 
rounded-cordate; flowers small, white, sessile, in stalked, axillary 
clusters; frait fleshy, red. Frequent in moist, shady areas, foothills 
back of La Ceiba. 

GUETTARDA L. 

Guettarda macrosperma D. Sm. Shrub or small tree about 
4.5 meters tall. Leaves appr^ed-pubescent; flowers in stalked, 
axillary, cymose clusters, the corolla 4- or 5-part^, white, the tube 
about 1.5 cm. long, finely appressed-pubeseent outside. In thickets, 
foothiUs back of La Ceiba. 
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HAMELIA Jacq. 

Hamelia longipes Standi. Small tree about 4.5 meters tall. 
Leaf nerves and petioles reddish; flowers in open, terminal, racemose 
cymes, the corolla yellow, the peduncles and pedicels red; berries 
red to black. In thickets on the banks of the Danto River, slopes of 
Mt. Cangrejal, at 240 meters altitude; also on the ridge back of 
Roma, about 25 kilometers east of La Ceiba. 

Hamelia nodosa Mart. & Gal. Shrub about 2 meters tall. 
Leaves large, oval, acute; flowers in large, open, terminal, racemose 
cymes. In thickets, plains back of La Ceiba. 

Hamelia Rovirosae Wemh. Shrub or small tree up to 4.5 
meters tall. Leaves opposite or commonly whorled; flowers in 
terminal, one-sided, csmosely arranged spikes; corollas 2 cm. long 
or more, red, showy; fruit red. In foothills back of La Ceiba; also 
on bank of the Salado River, about 20 kilometers west of La Ceiba. 

HEMIDIODIA Schum. 

Hemidiodia ocimifolia (Willd.) Schum. Herb. Leaves veiny, 
lanceolate; flowers white, sessile in axillary clusters. In wet soil 
near the trail on the lower slopes of Mt. Cangrejal, back of La Ceiba. 

HOFFMANNIA Swartz 

Hoffmannia hondurensis Standi. Shrub about 2 meters tall. 
Flowers small, cream-colored, in axillary clusters, the pedicels 
salmon. In deep, moist ravine on slope near Puente Alto, about 50 
kilometers east of La Ceiba, at 240 meters altitude. 

MORINDA L. 

Morinda panamensis Seem. Small tree about 3.5 meters tall. 
Flowers small, white, clustered in stalked heads; fruit fleshy. In 
the foothills back of La Ceiba. 

PALICOUREA Aubl. 

Palicourea crocea (Swartz) R. & S. Shrub or small tree about 
4.5 meters tall. Flowers in paniculate, terminal clusters; corolla 
orange-yellow; pedicels and peduncles dark orange to red; fruit 
black. In forests on the lower slopes of Mt. Cangrejal. 

PENTAGONIA Benth. 

Pentagonia Donneil-Smithii Standi. Tree about 7 meters 
tall and 20 cm. in diameter, the wood soft. Leav^ very large, up 
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to 90 cm. long and 50 cm. wide, obovate, acute; flowers in axillary, 
paniculate clusters; fruit globose, somewhat fleshy. In forests on 
the mountain range back of Roma, about 25 kilometers east of La 
Ceiba, at 300 meters altitude. 

PSYCHOTRIA L. 

Psychotria brachiata Swartz. Shrub or small tree about 4.5 
meters tall. Flowers small, sessile, yellow, in terminal, paniculate 
clusters; fruit blue. In forest, foothills back of La Ceiba. 

Psychotria carthaginensis Jacq. Shrub about 3 meters tall, 
glabrous. Leaves more or less shiny, elliptic-obovate, acute, short- 
petioled; flowers small, white, on whitish pedicels in terminal, 
paniculate clusters. In ravine in semi-arid woodland region near 
Coyoles. 

Psychotria chiapensis Standi. Tree about 7 meters tall. 
Leaves elliptic to obovate, up to 20 cm. long or more; flowers white, 
in terminal, paniculate clusters; fruit up to 15 mm. long, globose, 
green. In forest on the banks of the Danto River, slopes of Mt. 
Cangrejal. 

Psychotria crebrinervia Standi. Shrub or small tree about 
4.5 meters tall, the small branches commonly hollow. Leaves 20 
cm. long or more, acuminate; flowers small, cream-colored, numerous, 
in large, terminal, paniculate clusters. In thickets on the foothills 
back of La Ceiba; also in open forest on the ridge back of Roma, 
about 25 kilometers east of La Ceiba, at 270 meters altitude. 

Psychotria cuspidata Bredem. Shrub or small tree about 4.5 
meters tall. Leaves elliptic-lanceolate, acuminate, cuspidate, gla¬ 
brous. Flowers white, in terminal, paniculate clusters; fruit becom¬ 
ing black. In forests on the slope back of Roma, about 25 kilometers 
east of La Ceiba, at 300 meters altitude. 

Psychotria graciliflora Benth. Shrub about 1 meter tall. 
Leaves elliptic-oblanceolate, acuminate; flowers cream-colored, in 
paniculate clusters terminal on side branches; fruit red. On river 
banks, foothills back of La Ceiba. 

Psychotria grandis Swartz. Tree about 6 meters tall. Leaves 
large, up to 30 cm. long, elliptic-obovate, acute; flowers white, in 
long-st^«i, large, paniculate clusters; fruit reddish. In thickets on 
the plains near Roma, about 26 kilometers east of La Ceiba. 

Psychotria involucrata Swartz. Shrub or small tree about 3.5 
metere tafll. Leaves glabrous, elliptic, acuminate; flowers small. 
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white, in small, compact, head-like clusters with numerous rather 
large, reddish bracts. On low ground near the Salado River, about 
20 kilometers west of La Ceiba. 

Psychotria limonensis Krause. Shrub about 2 meters tall. 
Leaves large, elliptic, acute; flowers numerous, small, white, in 
short-stalked, terminal, paniculate clusters. In thickets, lower 
slopes of Mt. Cangrejal. 

Psychotria marginata Swartz. Shrub or small tree about 3 
meters tall. Leaves elliptic-oblanceolate, acuminate, glabrous; 
flowers greenish, in loose, terminal, paniculate clusters; fruit ribbed, 
globose, red. In forests on the slopes of Mt. Cangrejal. 

Psychotria microdon (DC.) Urban. Shrub or small tree 
about 3 meters tall. Leaves comparatively small, mostly 4 to 6 cm. 
long, glabrous; flowers greenish white, in very small, paniculate 
clusters, terminal on lateral branches. In open forest near the vil¬ 
lage of Las Flores. 

Psychotria Oerstediana Standi. Low shrub about 1 meter 
tall. Leaves elliptic- or oval-obovate, acute to acuminate; flowers 
white, in subsessile, paniculate clusters, terminal on the branches. 
Frequent in thickets along the Cangrejal River, foothiUs back of La 
Ceiba; also in semi-arid woodland region near Coyoles. 

Psychotria patens Swartz. Shrub or small tree about 3 meters 
tall. Leaves elliptic-lanceolate, attenuate-acuminate, glabrous; 
flowers white, in elongate, terminal, paniculate clusters, the pedicels 
and peduncles purplish; fruit wine-colored to bluish. In thickets 
on the lower slopes of Mt. Cangrejal. 

Psychotria pubescens Swartz. Shrub or small tree up to 6 
meters tall. Leaves elliptic, acuminate, finely pubescent beneath, 
particularly along the midrib, the veins often reddish; flowers green¬ 
ish yellow, small, in terminal, stalked, paniculate clusters; fruit 
purple. In thickets, foothills back of La Ceiba; also in thickets in 
semi-arid upland region near the village of Las Flores, at 240 meters 
altitude. 

Psychotria sessilifolia Mart. & Gal. Shrub about 1 meter high 
or less; leaves elliptic, minutely pubescent beneath, at least along 
the nerves; flowers small, in sessile, terminal, paniculate clusters. 
In thickets in semi-arid upland region near the village of Medina, at 
200 meters altitude. 

Psychotria suerrensis D. Sm. Small tree about 4.5 meters 
tall. Leaves elliptic-lanceolate, 12 to 18 cm. long, long-acuminate. 
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nearly glabrous; flowers white, in compact, axillary clusters. In 
deep forest along the Danto River, slopes of Mt. Cangrejal, at 300 
meters altitude. 

Psychotria undata Jacq. Shrub about 2.5 meters tall, the 
young growth hairy. Leaves elliptic-obovate, acuminate, hairy on 
both surfaces; flowers small, in sessile, terminal, paniculate clusters; 
fruit hairy. Bank of stream on slope above the village of Las Flores, 
at 300 meters altitude. 

RICHARDIA L. 

Richardia scabra L. A low, hairy, weedy herb. Flowers white, 
in terminal, head-like, bracteate clusters. In sand near the sea¬ 
shore, vicinity of La Ceiba. 

RONDELETIA L. 

Rondeletia stachyoidea D. Sm. Small tree about 4.5 meters 
tall. Leaves elliptic-lanceolate, more or less drooping, long-tapering 
at both ends, silky-hairy beneath; flowers in elongate, paniculate, 
spike-like clusters. In forests on the foothills back of La Ceiba. 

SOMMERA Schlecht. 

Sommera grandis (Bartl.) Standi. Tree about 9 meters tall 
and 15 cm. in diamet^. Leaves elliptic-obovate, abruptly pointed, 
glabrous above, hairy beneath; flowers white, in few-flowered, stalked, 
axillary clusters; fruit hairy. In forests on the lower slopes of Mt. 
Cangrejal, at 180 meters altitude. 

CUCURBITACEAE 
LUFFA Adans. 

Luffa cylindrica (L.) Roem. Herbaceous vine. Leaves large, 
palmately lobed, scabrous; flowers yellow. Climbing in thickets on 
the plains near La Ceiba. 

MOMORDICA L. 

Momordica Charantia L. Slender, herbaceous vine. Leaves 
thin, deeply palmate-lobed, the lobes toothed; flowers yellow; fruit 
fuafdnn, rot^h, yellow, its seeds imbedded in a red, pulpy interior 
which is exposed at maturity by the splitting of the fruit. Climbing 
in thickete neax the Again River, vicinity of Coyoles, and else¬ 
where. Common. 

SICYDIUM Schlecht. 

Sicydium tamnifoUam (HBK.) Cogn. Herbaceous vine. 
L^ves ovate-cordate, acute, pubescent or scabrous; flowers small. 
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greenish, in open, paniculate clusters; fruit dark blue. On lower 
slopes of Mt. Cangrejal, back of La Ceiba; also in open, semi-arid, 
cut-over area near the village of Medina. 

LOBELIACEAE 
ISOTOMA Lindl. 

Isotoma longiflora (L.) Presl. Herb 30 cm. tall or less, pubes¬ 
cent. Leaves oblanceolate, toothed, the teeth with spinose tips; 
flowers white, long-tubular, axillary. Said to be poisonous. Abun¬ 
dant locally on the plains near Roma, about 26 kilometers east of 
La Ceiba. 

LOBELIA L. 

Lobelia splendens Willd. Herb about 60 cm. tall. Flowers 
cardinal red. Occasional on sandbars in the Agu^n River near 
Coyoles. 

COMPOSITAE 
AGERATUM L. 

Ageratum conyzoides L. A weedy, pubescent herb up to 60 
cm. tall. Flowers light blue. Abundant in moist areas on the 
plains and in thickets about La Ceiba. 

BIDENS L. 

Bidens pilosa L. var. radiata Sch. Bip. Tall, weedy herb. 
Ray flowers white, the disk yellow. A common plant throughout 
the region about La Ceiba. 

CHAPTALIA Vent. 

Ghaptalia nutans (L.) Polak. Low, stemless herb. Leaves 
oblong-obovate, densely tomentose beneath, basal, forming a rosette; 
flower heads on scapes up to 60 cm. tall, the rays dark red. Frequent 
in open areas about La Ceiba. 

CLIBADIUM Allem. 

Glibadium polygynum Blake. Herb, or more or less woody, 
1.5 meters tall. Leaves ovate-lanceolate, opposite, acuminate; 
heads whitish, numerous, in paniculately cymose clusta:s. On the 
banks of the Danto River, slopes of Mt. Cangrejal, at 240 meters 
altitude. 

EGLIPTA L. 

Eclipta alba (L.) Hassk. Low, weedy herb with rough pubes¬ 
cence. Leaves linear-lanceolate, opposite; heads small, the rays 
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very small, whitish. In marshy areas along the seashore near La 
Ceiha. 

ERECHTITES Raf. 

Erechtites hieraciifolia (L.) Raf. Herb about 60 cm. tall. 
Leaves lanceolate, pinnately lobed or deeply sharp-toothed; heads 
greenish yellow; pappus of profuse, white hairs. In waste areas near 
La Ceiha. 

ERIGERON L. 

Erigeron bonariensis L. Herb about 1 meter tall. Leaves 
linear-oblanceolate; heads greenish white; pappus of tan-colored 
bristles. On banks of the Danto River, lower slopes of Mt. Cangrejal. 

Erigeron canadensis L. Herb about 1 meter tall. Heads whit¬ 
ish. A widely distributed, weedy plant, common in waste places 
about La Ceiba. 

EUPATORIUM L. 

Eupatorium albicaule Sch. Bip. Shrub or small tree up to 7 
meters tall and 20 cm. in diameter, sometimes more or less scandent. 
Leaves elliptic-lanceolate, toothed, 3-nerved from near the base; 
flowers white; pappus whitish. In thickets on the lower slopes of 
Mt. Cangrejal; also in semi-arid woodland region near Coyoles. 

Eupatorium amygdalinum Lam. Glabrous herb about 1 
meter tall. Leaves elliptic-oblong, entire, somewhat leathery, the 
midvein prominent; flowers pale lavender; heads arranged in large, 
cor 3 nnbose clusters. In open forest in semi-arid upland region near 
the village of Las Flores, at 300 meters altitude. 

Eupatorium Carletonii Robinson. Low, decumbent, glabrous 
herb. Leaves pinnately dissected, the divisions narrowly linear and 
more or less divided towards the outer ends. Flowers rose or laven¬ 
der; involucral bracts linear-oblong; pappus bristles tan-colored; 
heads small, in loose, paniculate clusters. On rocky cliffs near the 
Danto River, slopes of Mt. Cangrejal, at 300 meters altitude. 

Eupatorium macrophyllum L. Herb about 1 meter tall, finely 
pubescent, somewhat woody toward the base. Leaves ovate, pubes¬ 
cent; flow«s white; pappus bristles white. At edges of thickets in 
footMls back of La Ceite. 

LYCOSERIS Cass. 

Lycoseris crocata (Bertol.) Blake. Woody vine. Leaves ellip¬ 
tic-lanceolate, densely tomentose beneath, finely but sparingly 
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toothed. Heads large, solitary, terminal on the branches. In 
thickets along a stream near the village of Las Flores, at 240 meters 
altitude. 

MELANTHERA Rohr 

Melanthera nivea (L.) Small. Herb, more or less woody at 
the base, about 1 meter tall. Leaves ovate, acuminate, scabrous. 
Heads small, long-stalked, commonly solitary; disk scaly, the scales 
very sharp-pointed; flowers white. Sandy beach near the village 
of Salado, about 20 kilometers west of La Ceiba; also on bank of 
stream in the foothills back of La Ceiba. 

NEUROLAENA R. Br. 

Neurolaena lobata (L.) R. Br. Herb about 1 meter tall. 
Leaves scabrous, coarsely serrate or the larger leaves three-lobed, 
the midrib prominent; heads yellow, in corymbose clusters. In 
thickets on slope near Puente Alto, about 50 kilometers east of La 
Ceiba, at 240 meters altitude. 

PLUCHEA Cass. 

Pluchea purpurascens (Swartz) DC. Densely pubescent herb 
about 1 meter tall. Leaves ovate-oblong, acutish, the midrib 
prominent; heads pink, in corsnnbose clusters. In marsh near the 
seashore, vicinity of La Ceiba. 

POLYMNIA L. 

Polymnia maculata Cav. Weedy herb about 2 meters tail. 
Leaves large, more or less scabrous, opposite, coarsely toothed, the 
upper ones ovate-lanceolate, the lower broadly orbicular-ovate; 
heads rather large, in few-headed clusters; rays conspicuous, yel¬ 
low. Growing in great abundance in a coconut grove near La Ceiba. 

POROPHYLLUM Adans. 

Porophyllum punctatum (Mill.) Blake. Erect herb about 
1.5 meters tall, the stems red. Leaves about 2 cm. long, elliptic- 
oblong, acute; heads narrow, solitary, on slender stalks at the ends 
of branches; corollas yellowish; pappus tawny. In sandy soil, 
thickets along the Agudn River near Coyoles. 

SCHISTOCARPHA Less. 

Schistocarpha oppositifolia (Klatt) Rydb. Erect herb about 
1 meter tall. Leaves large, ovate, shallowly toothed; heads in 
paniculately cor 3 nnbose clusters; flowers yellowish; pappus hairs 
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tawny; involucral bracts thin and papery. In thickets on slope near 
Puente Alto, east of La Ceiba, at 860 feet altitude. 

SENECIO L. 

Senecio kermesinus Hemsl. Large, glabrous, woody vine. 
Leaves alternate, with few very small teeth, elliptic-oblong, acute 
to acuminate; heads handsome, long-stalked, in few-headed umbellate 
clusters; flowers deep orange, fragrant; pappus white. In thickets 
about La Ceiba. 

TITHONIA Desf. 

Tithonia Pittieri (Greenm.) Blake. Shrub or small tree about 
4.5 meters tall, the stems hairy. Leaves linear-lanceolate, long- 
acuminate, densely pubescent beneath, rough-scabrous above; heads 
rather large, mostly solitary at the ends of the branches; rays yellow. 
On margin of old irrigation ditch near Coyoles. 

TRIDAX L. 

Tridax procumbens L. Low, decumbent, hairy herb. Leaves 
small, toothed, scabrous; heads on long peduncles; rays white; 
pappus bristles plumose. On gravel bars in the Agudn River near 
Coyoles. 

VERBESINA L. 

Verbesina sublobata Benth. Shrub or small tree about 3 meters 
tall, the young stems densely tomentose. Leaves alternate, deeply 
pinnate-lobed, decurrent on the petiole, moderately pubescent above 
with short, erect, semi-rigid hairs, brown-tomentose beneath. In 
thickets on slope near Puente Alto, east of La Ceiba, at 250 meters 
altitude. 

VERNONIA Sehreb. 

Vernonia scorpioides (Lam.) Pers. Herb 1.5 meters tall or less, 
sometime somewhat woody at the base, densely pubescent with 
soft, brown hairs. Leaves alternate, ovate, acuminate, densely 
pubescent Heads small, pink or lavender, showy, sessile on branch¬ 
ing, one-sidedi scorpioid spikes; pappus bristle white. Very abun¬ 
dant in open, sunny places about La Ceiba. 

WEDELIA Jacq. 

Wedelia trilobata (L.) Hitchc. A <a:eeping herb. Leaves oppo¬ 
site, sessile, chiefly 3-Iobed above the middle, narrowing toward the 
base; heads large, mostly solitary, long-pedunculate; rays yellow. 
Li S^d near the seashore, vicinity of La Ceiba. 
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STUDIES OF THE VEGETATION OF MISSOURI—I 

Julian A. Steyeemark 
INTRODUCTION 

The present paper is the result of observations and records made 
by the author while collecting and making a systematic study of the 
flora of Missouri during the past fifteen years. He does not profess 
to be a trained ecologist in the modern usage of that term. As a 
taxonomist who, in making a systematic study of the flora, has 
collected in every county of the state in order to make the thorough 
ph 3 rtogeographical survey that was necessary to the understanding 
of the distribution and limitations of species and varieties, he has 
observed, collected, and recorded the flora foimd in every conceivable 
t 3 ipe of association (in the usual sense employed for this expression) 
in the state. Specimens of all the plants mentioned in the present 
paper may be found in the Herbarium of the Missouri Botanical 
Garden and in the Herbarium of Field Museum. Such specimens 
form a concrete and definite basis for the observations made in this 
paper. Moreover, they serve as the only tangible evidence whereby 
the statements made by the author may be verified or refuted. 

The terms “association,” “consociation,” “associes,” “society,” 
"climax,” and “dominant” used in the present paper are to be 
applied in the ordinary and usual sense in which they are employed 
generally by ecologists in the United States, and agree with the con¬ 
cept of these terms as originally given by Warming,^ Weaver and 
Clients,® and many others. The 164 examples given at the end 
of the paper represent actual areas of ground surveyed in detail by 
the au^or in making observations within the Ozarks. They may 
be considered as large-scale, natural plots selected because they 
represent typical cross sections which occur in diverse areas within 
the Ozark region. 

NATURAL PLANT ASSOCIATIONS AND SUCCESSION 
IN THE OZARKS OF MISSOURI 

Some of the stages of succession noted here will be found in parts 
of the state other than the Ozarks, for example, in the glaciated 

1E. Warming, Oecology of plants. 422 pp. Clarendon Press, Oxford, England. 
1909. 

* J. E. Weaver and F. E. Clements, Plant ecology. 620 pp. McGraw-Hill 
Book Company, New York. 1929. 
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prairie region north of the Missouri River and outside the Ozarks, 
or in the southeastern lowland area, or in the unglaciated prairie 
region of west-central and southwestern Missouri. 

Attention should be called to the fact that the past and intricate 
geological history of the Ozark region has been one of the chief factors 
in causing the migration and present distributional status of many 
of the species. For example, the present distribution of the bald 
cypress and other southeastern lowland species in Missouri is de¬ 
limited by the incursion of the Mississippi embayment in past geo¬ 
logical periods. Again, the present northern and northwestern limits 
of the southern yellow pine and species with similar distribution in 
the Ozarks of Missouri do not result primarily from any factors of 
the soil or climate of the present, since similar conditions are 
encountered in northern Missouri, but rather from factors of past 
geological history, such as the extermination by glaciers of the Ozark 
flora north of the Ozark region, or a climatic disturbance causing 
a block or change in migration, or elimination of habitats previ¬ 
ously suitable to the species but now exterminated north of the 
Ozark region. 

The Ozark flora is an extremely varied one, and its composition 
has been made much more intricate and complex by the uplifts and 
peneplanations of the land, varied rock formations, and long history 
as a land area since the end of the Paleozoic era. This accounts for 
the great number and variety of stages of development within a 
given plant association. 

Reference is here made to Plant ecology by Weaver and Clements. 
It will be found that a number of conclusions reached in this report 
differ in some ways from those made in that publication. The reasons 
for this are several. In the first place, no critical study of the natural 
plant successions in the Ozark flora has previously been attempted. 
Thus, while some general statements in Weaver and Clements’ book 
hold true, a number of large generalizations made in that work to 
cover the region in which the Ozarks are located, concerning c l imax 
formations and associations, do not hold, Furtte than this, these 
authors, by stressing the physical factors of the soil, have not suf¬ 
ficiently considered variations in the chemical nature of the soil or 
the past geological history of the region as factors which might cause 
different stages in development of an association or account for the 
app^rance of certain consocies and dominants. Thus, for example, 
the inaple-beech forest is regarded by them as a t 3 rpical association 
of the deciduous forest climax formation; but, in Missouri, this 
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formation is found only in the southeastern portion, and mainly on 
Crowleys Ridge, the beech being limited to this part of the state on 
account of the past geological history and the meanderings of the 
Mississippi River and the relation of this to the Crowleys Ridge area. 
The beech could, on the basis of soil and climatic conditions and its 
shade tolerance, grow farther west where the maple is found, but 
past geological history has restricted it to its present area. In the 
Ozarks the sugar maple (Acer sacchanm) forms a climax with some 
of the oaks (Quereas alha and Q. borealis var. maxima) along rich, 
wooded slopes and bluffs, rather than with beech. Furthermore, the 
sugar maple climax is not reached unless the soil ranges from neutral 
to alkaline, for where acid soils exist, other climax species, such as 
Quercus coccinea and Pinus echinata, are found. In the Ozarks the 
acidity of the soils plays an important part in causing different stages 
and units of succession, and many of the associes owe their appearance 
in the development of the vegetation to the particular stage of sub¬ 
stratum decomposition or formation. Thus, in the Ozarks, the basis 
for the appearance and difference in the oak-hickory or pine-oak 
association on the one hand and the sugar maple association on the 
other, lies in the acidity and chemical nature of the soil, rather than, 
as Weaver and Clements maintain, in the physical or moisture con¬ 
dition of the soil. The limiting factor, in other words, appears to be 
the presence or absence of limestone, rather than soil moisture and 
shade. This will be discussed further in this paper. 

In Missouri different types of soils within a limited region appear 
to result in entirely different associations and climaxes. For so 
limited an area this conclusion is at variance with the single climax 
type admitted for the region included within the Ozarks by Weaver 
and Clranents. However, some of the Old World ecologists appear 
to confirm the conclusions reached by the present author. Du Rietz,^ 
for example, points out that “contrary to the monoclimax theory 
developed by Clements and Braun-Blanquet, I find it necessary, how¬ 
ever, to maintain the polyclimax theory developed by Domin, Gams, 
Gleason, Nichols, Nordhagen, Scharfetter, Tansley, myself, etc., i.e., 
to admit that several climax-phytocoenoses—in many cases with very 
little relationship to each other—^may occur side by side in the same 
vegetation region, but in edaphically different habitats.... My own 
field experience certainly does not support the theory of the power 
of a uniform climate to transform all these edaphically different 
habitats into one comparatively uniform ‘climax-habitat’ (‘climax- 

^ G. Einar du Rietz, Glassification and nomenclature of vegetation. Svensk. 
Bot. Tidskr. 24, H. 4, p. 497.1930. 
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soil,’ etc.), as postulated by the monoclimatic theory.” The author 
continues his discussion by showing that in various places in Europe 
many climaxes are developed in the same region. He states'^ that “in 
the Quereus region of south Sweden, for instance, certainly both 
Qiiercm forests and Picea-Pinus forests, among others, must be 
admitted as climax-phytocoenoses, the former on better and the 
latter on poorer soils. In the case of the alpine vegetation regions of 
the Alps and of Scandinavia, there is a complete agreement among 
Scandinavian ecologists that the dominating dwarf-shrub-heath and 
grass-heath of the acid and moderately snow-covered ground in the 
low-alpine and middle-alpine belts respectively, are by no means the 
only climax-phytocoenoses of these regions as assumed by Braun- 
Blanquet. Parallel with them there also occur not only subneutro- 
philous (pH 5.5-7) and neutrophobous climax phytocoenoses both 
chionophobous (on wind-exposed ridges) and chionophilous (on snow- 
loving, i.e. ‘Schnee-boden’ communities), consisting of grass, herb, 
dwarf-5aKa:, moss, and lichen communities very different from the 
dominant subchionophobous heath.” 

Tansley® states that “the so-called ‘polydimax theory’ takes 
what appear to be permanent types of vegetation under given conr 
ditions and calls them climatic conditions of the region and on the 
most favorable soils the climatic climax is reached by the succession; 
but that on less favorable soils of special character different kinds of 
stable vegetation are developed and remain in possession of the 
ground, to all appearances as permanently as the climatic climax. 
Th^e are called edaphie climaxes, because the differentiating factor 
is a special soil type.” Other climaxes are described, caused by 
physiography, grazing, fire, and mowing. Of these he says,® “In 
each case the vegetation appears to be in equilibrium with all the 
effective factors present, including of course the climatic factors, and 
the climax is named from the special factor differentiating the vegeta¬ 
tion from the climatic climax.... The word climax is used in its 
ample and natural agnification of a culmination of development— 
a permanent or apparently permanent condition reached when the 
vegetation is in equilibrium with all the incident factors.” Speaking 
of the relation of soil on succession, Tansley states® that while it is 
simple to believe that “the soil profile runs pari passu with the de- 
vdopment of the vegetation it bears, and that consequently the 

* Ibid., p. 499. 

,, r ® A-G. Tansley, Vegetational concepts and terms. Ecology 16:292.1936. 

''■"'"•'Ibid. ' , ' 
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mature climatic soil type corresponds and co-exists with the climatic 
climax community,” yet he goes on to state that this is not true, 
because “even when profile development under the influence of 
climate is perfectly normal and regular, the climatic climax com¬ 
munity may establish itself long before the soil is mature, and may 
not be substantially altered by the later stages of profile maturation. 
Again a climatic climax may establish itself on a soil which is kept 
immature by geological and geographical causes, as on a steep slope. 
And finally it is now generally agreed by pedologists that some rocks, 
owing to the simplicity of their composition, produce soils which can 
never form the normal climatic mature profile, and these may or may 
not bear the typical climatic climax vegetation.” (The italics are the 
present author’s.) 

The field experience of the author in his observations on the 
Missouri flora is in full agreement with the statements quoted above 
by du Rietz and Tansley. The Ozarks offer a wonderful example in 
soil diversities and give ample opportunities of corroborating the 
opinions of these ecologists concerning the influence of soils on the 
various types of vegetation within a small region. Thus, we find 
that on the acidic substrata of chert, sandstone, or granitic rock an 
associes culminating in oak, hickory, southern yellow pine, Acer 
rubrum, Nyssa sylvaticayax. caroliniana, andCornus fiorida is as char¬ 
acteristic a climax association as is that of Acer saccharum, Quercus 
MvMenbergii, and other species developing on a limestone soil. The 
fact that several climaxes may exist in the Ozarks is proven by these 
permanent, well-marked associations which have originated from 
different substrata, yet may exist, as they often do, contiguous to 
each other. The fact remains that they are not climatic climaxes, 
as argued by Weaver and Clements, because the climate has not 
differentiated these diverse, stable associations, one on limestone, 
the other on chert, sandstone, or porph 3 rritic trachsrte or granite. 
Rather, these climaxes are edaphic and owe their diversity to their 
separate selections of soil conditions. 

Priesner and Potzger^ concluded, after a study of certain areas 
in Indiana in which soil reactions between dn^Fagus-Acer and Quer- 
cus-Carya conamunities were compared, that “the range of reaction 
in surface soils for beech-maple does not show much difference from 
that of oak-hickory, except that the reaction spread is a littde nearer 
alkalinity in beech-maple, extending from pH 4.5 to 7.63, and a little 

1 Ray C. Friesner and J. E. Potzger, Contrasts in certain physical factors in 
FagVjS-Acer and Qmrcus-Carya communities in Brown and Bartholomew counties, 
Indiana. Butler Univ. Bot. Stud. 4: 8-9.1937. 
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more acid in oak-hickory, extending from pH 4.1 to 7.24.... The 
majority of the soil samples gave a decidedly more acid reaction for 
oak-hickory than was found in any of the beech-maple areas except 
one. It will also be seen that while the oak-hickory range exhibits as 
wide a spread as the beech-maple, the majority of the samples fall 
within a much narrower range which is more acid than the majority 
of the readings for the beech-maple soils.” As will be shown in the 
following portion of this paper on plant associations in the Ozarks, 
the oak-hickory association develops upon an acid substratum, while 
Acer saceharum develops from a limestone substratum and Acer 
rubrum from an acidic cherty, sandstone, or granitic or porphyritic 
trachyte substratum. 

In Weaver and Clements’ Plant ecology, three associations, i.e., 
the oak-hickory association, maple-beech association, and oak- 
chestnut association comprise the three associations in the deciduous 
forest climax formation, while in this report five associations are 
described. 

The climax formation in the Ozarks is a mesophytic forest. The 
climate is of the type which effects such a mesophytic development. 
This mesoph3rtic climax forest is made up of various associations. 

Units for discussion in the Ozarks have arisen from the following 
sources: (1) stages in flood-plain formation; (2) ridge tops and plateau 
areas; (3) ravines and upper drainage heads of the tributaries in acid 
soil areas; and (4) stages in cover over an eroded limestone bluff or 
open glade. Some of these associations, therefore, depend on the type 
of rock substratum from which they start. Thus, the development 
or succession of the vegetation is closely correlated with the t 3 p)e of 
rock in the particular area under discussion. 

The five associations included within this climax formation are: 
(I) sugar maple-bitternut hickory association; (II) sugar maple- 
white oak association; (III) oak-hickory association; (IV) oak-pine 
association; and (V) red maple-white oak association. 

I. SUGAR MAPLE-BITTERNUT HICKORY ASSOCIATION 

(Acer saccharum-Carya cordiformis) 

(1) The first association, the sugar maple-bitternut hickory 
(Acer sacckamm-Carya cordiformis) association, is the climax stage 
reached from a development of the flood-plain flora. The develop¬ 
mental stages or associes of this association are definitely correlated 
with the development and maturity of the stream. Most of the 
sthallor Ozark streams are still in some stages of youth and conse- 
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quently are dashing and swift-flowing types, carrying loads of chert 
which have been eroded and borne from the hills. At the stage when 
the stream is still small and youthful, with a rocky bed loaded with 
gravel deposits, occurs the first developmental stage, the Ward 
willow-witch hazel {Salix longipes var. Wardii-Hamamelis vermlis) 
associes. This shrubby willow pioneers with the witch hazel along 
all the smaller, rock-laden streams or along the gravel bars or rocky 
deposits of streams which are in a more mature stage of develop¬ 
ment (fig. 9). In the northern and western border of the Missouri 
Ozarks, in much of the area of the Niangua, Osage, lower Gasconade, 



Fig. 9. Salix l<mgives--Hamarnelis vemaMs associes on gravel bar at mouth 
of Indian Creek and White River, near Baxter, Stone County. 

and Pomme de Terre rivers, the witch hazel is absent, leaving Ward’s 
willow as the sole dominant of the first stage of the flood-plain 
association (fig. 10). Witch hazel is found all over the eastern and 
southern Ozarks. 

Sycamore {PlManus oceidentaiis) is always a conspicuous mem¬ 
ber (consocies) of the willow-witch hazel associes. It is particularly 
dominant on gravelly and sandy deposits. Along the gravel bars 
and sandy deposits of the larger Ozark streams such as the Current 
River, Piney River, Gasconade River, Black River, White River, 
and others, it and Ward's willow are the pioneers, while alder and 
usually witch hazel are absent. Alder {Alnus rugosa) is often 
associated with the willow, witch hazel, and sycamore, but is com¬ 
monest along the smaller tributaries and headwaters. These four 
species (Ward’s willow, witch hazel, sycamore, and alder) make up 
the dominants or consocies. Sometimes the sand grape (VUis mpes- 
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tris), ninebark (Physocarptis opviifolius var. intermedius), and 
Comus oUiqua are associated with these. Water willow {Dianthera 
amerieana) is a conspicuous herbaceous dominant in the willow- 
witch hazel associes and is found in dense colonies, rooting along the 
gravelly,.shallower margins of most of the streams, especially the 
analler ones (fig. 11). Chairmakers’ rush (Scirpm americanits) is 
often associated with water willow on gravelly areas. 



Fig. 10. Salic longipes associes on gravel bar, four miles northeast of Waynes- 
ville, Pulaski County. 


Many of the extensive gravel bars may be covered with: 


Ambrosia elatior var, artemisiaefolia 

Ambrosia trifida 

Amsonia IMustrU 

Ccmmeliim erecta 

Cyperus esciUentus 

Cypsrm infiexm 

Desmodivm sessilifoliim 

Diffikttia sanguirmis (common) 

Dwdia tersB 

Eragro^is h^jmoides 

Eragrostis pima 

Euphorbia coroJMa 

Euphoibia maadata 

Euphorbia suptna 


Hemicarpha micrarUha 
Ipomoea kederacea 
tkspedeza capiUita 
Lespedeza virginica 
Leucospora multifida 
lAndemia dvbia var, major 
Mollugo vertidlMa 
Oxalis stricta 

Panicum virgatum (common) 
Polygonum fapathifdlium 
Polygomm penfyhanimm 
RoHppa islandica var. microcarpa 
XarUhium pensylmnicum 


The above ^vel bar species may be expected to occur on most 
gravel bars along the streams, the amount of sand on the one extreme 
and muddy alluvium on the other changing materially the a^ect of 
the composition of the flora. 

(2) Farth®- away from the margin of the rocky stream a richer 
sdS fe gradually built up by successive alluvial deposits (fig. 13). 
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A new associes of silver maple-cottonwood (Acer saccharinum- 
Populm ddtoides) develops here. Other dominants (consocies) 
usually found with silver maple and cottonwood are river birch 
(Betula nigra), black willow (Salix nigra), and buttonbush {Cepha- 
lanthus occidentalis) (fig. 14). As the silver maple-cottonwood 
associes gradually gains possession of the better soil, witch hazel 
disappears, but sycamore and Ward's willow of the preceding associes 
persist into this new succession. Instead of cottonwood with silver 
maple, as in the southeastern Missouri Ozarks, one fiinds green ash 
(Fraxinus pensylvaniea var. lanceolata) in the western Ozarks along 



Fig. 11. Dianther a americana forming dominant herbaceous growth along 
gravel bar on Bourbeuse Creek at Glaser Ford, three and one-half miles south¬ 
west of Bern, Gasconade County. Note Salix longipes var. Wardii immediatdy 
behind Dianfhera colony. 

the Gasconade River, where cottonwood is quite rare. In the south- 
eastmi Ozarks local species such asLiquidambar Styracijlua diversify 
the alluvial formation, but along the Gasconade River there are no 
unusual species diverafying the area. Along the Gasconade River, 
Harmmdis vemalis is rare and local. On Hney River the very infre¬ 
quent cottonwood is associated with silver maple and green ash. 

The silver maple-cottonwood associes may completely succeed 
the willow-witch hazel associes if the rocky stream habitat of the 
latter becomes covered over with a rich alluvium favorable for the 
development of the former associes, or the two associes may exist 
as contiguous ones in relation to the alluvial formation of the stream. 

The birch and the buttonbush sometimes come into the succes¬ 
sion before the black willow, cottonwood, and ^ver maple have m^e 
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their appearance, and this may be explained by the greater ability 
of these two species to seed themselves in more gravelly and sandy 
stream bars. Along the Osage fork of the Gasconade River in Web¬ 
ster County, for example, river birch is absent as one of the associes 
of a later flood-plain succession. In this region Ward’s willow and 
sycamore are dominant, being followed by black willow, silver maple, 
and green ash. On the Current River silver maple and poplar 
pioneer together as associate species in much the same way as they 
do in parts of areas of northeastern Missouri, as, for example, 
on Salt River. 



Fig. 12. Salix nigra, instead of Salix longipe$ var. Wardii, pioneering on 
gravel. Along Moreau River, two miles southeast of Jefferson City, Cole County. 

These first two associes of a flood-plain association are subject 
to sudden stream overflows and variation of water level. The her¬ 
baceous ground flora is, therefore, not varied, is late in developing, 
and is often composed of annuals or water-resistant t 3 T)es. There 
is practically no herbaceous or moss associes on the rocky habitat 
of the willow-witch hazel associes, but where a relatively large 
area of aUuvial ground exists, with the silver maple-cottonwood 
assod^ are found a few dominant species on the forest floor, such as 
Pika pumUa var. Deamii, Aster hierijUrrus var. pendulus, Rudbeekia 
ladniata, and white grass (JLeersia virginica). Such mosses as 
Amhlystegium riparium and Leskea gradkscens may be present. 

Afto this stage of the flood-plain has been reached, the succession, 
once tiie depoat of alluviuih has been formed, proceeds at a faster 
rate and more quickly reaches the dimax types. 
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(3) The next stage, associated with the formation of richer soil 
over the original alluvium, is the. American elm-green ash ( Ulmm 
amerieana-Fraximis pensylvanica var. lanceolata) associes (fig. 15). 
Sometimes, in places along the border counties of the Ozarks, Fraxi- 
nus pensylvanica var. lanceolata may pioneer on gravel bars with 
SaMx Wardii, sycamore, and Cephahnthvs —as on the Osage River 
in St. Clair and Benton counties. Another dominant in this phase 
of the succession is Quercm Shumardii (locally called water oak, 
otherwise named Shumard’s red oak). Along Current and Black 
rivers, ‘Qimtcus Shumardii is common in the Ulmus americana-Acer 
sacckarinum-Fraximis pensylvanica var. lanceolata formation, but 
on Gasconade and Piney rivers it is quite absent most of the 
time and found only occasionally. Bur oak {Quercus macrocarpa), 



Pig. 13. Deposit of muddy alluvium above sand on bar on Little North Fork 
of White River, one and one-half miles south of Theodosia, Ozark County. Shows 
how a sand bar is gradually built up with a consequent new associes developing 
upon it. 

box elder (Acer Negundo), and a few others also make their appear¬ 
ance in this stage, and in parts of the southeastern Ozarks, as along 
the Black and St. Francis rivers, sweet gum (Ldquidambar Styradfiva) 
is found sometimes in this associes. The herbaceous associes on the 
forest floor is somewhat more varied than in the last associes, but 
stream overflows continue to occur in this associ^ likewise. Such 
herbs as honewort (Cryptotcbenia canadensis), Virginia knotweed 
(Polygonum virginianum), beefsteak plant (PmUafrutescens), Iresine 
rhizomatosa, and Calyeocarpum Lyoni are common, while the grass 
flora is dominated by spike grass (Uniokt latifolia), fowl meadow 
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grass (Glyceria striata), giant cane (Arundinaria gigantea), and satin 
grass (MuMenbergia mexicana). Along alluvial limestone banks at 
the base of bluffs, as along the Osage River in St. Clair County 
and elsewhere, Uniola Mifolia and Panicum virgatum are dominant, 
associated with Apocynum sibiricum and LeptocMoa fiUformis. This 
is equivalent to pioneers on a mud stage, discussed under previous 
alluvial forms. 



Fig. 14. Acer sacdtarinmir-Populus deltoides assoeies on right side behind 
gravel bar, between Reed Springs and Viola, Stone County. 

No Arundinaria gigantea occurs along the Gasconade, Osage, 
Piney, Meramec, Big, and Niangua rivers or their tributaries in the 
elm-ash stage or in other stages. The Arundinaria begins to appear 
on Black, Current, and other rivers where shaded alluvial banks and 
thidcets occur. Smilax Bona-nox together with Arundinaria is com¬ 
mon along the banks of White River. 

After the third developmental stage (i.e. the American elm- 
green ash assoeies) has been attained. Ward’s willow and button- 
bush, more or less shade-intolerant types, disappear, but sycamore, 
cottonwood, and black willow persist. In many alluvial associations 
in the western Ozarks, however, no cottonwood is present. Some¬ 
time sugar maple also appears in the elm-ash associe, but doe not 
become dominant until the last stage of the associe. This elm—ash 
associe may last indefinitely, and in some regions where the soil is 
flooded frequently and worn away or where the surrounding soil 
type are too acid, si®ar maple may be prevented from entering this 
aeocie^ and the elm-ash associe naay become a temporary cliTnnv 
OT subdimax. 
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Sometimes, in the Gasconade River region, silver maple and 
green ash together with sycamore are followed by birch-elm-ash- 
sycamore with maple, the two intergrading and slightly different 
from the situation which occurs in the southeastern Ozarks, where 
silver maple, cottonwood, and birch are often followed by elm and 
green ash, with birch, sycamore, and maple lingering over into the 
newer associes. 



^G. 15. Ulmus aymneana-Fraxinus pensylvanica var. lanceolata associes on 
alluvium of valley along Jacks Fork of Current River, north of Monteer, Shannon 
County. On top of the bluffs on the right are pine trees occurring on cherty and 
Eoubidoux sandstone substrata. 

In the southeastern Ozarks the usual succession is: 

(1) Ward’s willow, witch hazel, sycamore, alder; succeeded by 

(2) silver maple, poplar, birch, black willow; succeeded by 

(3) elm, green ash. 

In the White River country it is: 

(1) Ward’s willow, witch hazel; succeeded by 

(2) black wiUow; succeeded by 

(3) silver maple, birch, elm, green ash. 

In the Gasconade River area it is: 

(1) Ward*s willow; succeeded by 

(2) sycamore, black willow; succeeded by 

(3) silver maple, green ash, birch; succeeded by 

(4) elm, silver maple. 

But the end result is in all cases usually the same, i.e. with elm, 
silver maple, and green ash comprising the dominants in the associes. 
The elm comes in last in each case, but may have ash with it first or 
last, the ash being the varying pioneer. 
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Variations in Stage No. 3: 

(а) On Piney Creek and other areas in Table Rock National 
Forest Purchase Unit in Barry and Stone counties, southwestern 
Missouri, instead of alder occurring with witch hazel in stage No. 1, 
Ilex decidua is found with witch hazel. The latter two plants are 
the dominants, together with such species as Ostrya virginiana, 
Cornus ohliqvxi, Cornus asperifolia, and Physocarpm opulifolius var. 
intermedins (example No. 5). 

(б) On Table Rock National Forest Purchase Unit in the White 
River country of southwestern Missouri, swamp privet {Forestiera 
acuminata) in stage No. 3 is scattered and sometimes is frequent along 
the banks with a characteristic alluvial stage of ash, elm, birch, and 
silver maple; in later associations it is often found with Carpinus 
caroliniana along steep river slopes (example No. 31). This same 
condition occurs on the St. Francis River near Chaonia on the Wap- 
papella National Forest Purchase Unit in southeastern Missouri. 

(c) At the base of steep slopes in the Table Rock National For¬ 
est Purchase Unit of southwestern Missouri, Hamamelis vernalis is 
common, but is not the dominant on gravel bars as it usually is else¬ 
where, for example, in the eastern and southern Ozarks. Instead, 
SaMx Wardii and Platanus dominate the gravel bars. This is 
of interest, because Hamamelis is absent also to the east, on the 
larger streams, but is present on the smaller ones. 

(d) On the Niangua River, on the Little Pomme de Terre River, 
and on the Osage Pork of Gasconade River near Rader in Webster 
County, there is no birch, alder, or poplar in the alluvial formation. 
Instead, one finds that Ward’s willow or Ward’s willow and syca¬ 
more are followed by black willow and green ash, and then elm. 

(e) On the Gasconade River, in stage 2, instead of sycamore 
and black willow as co-dominants, there are sycamore, black willow, 
sand-bar willow {Salix interior), birch, and Ampelopsis cordata. 
Birch may be entirely absent from the associes as, for example, along 
the Osage Pork of the Gasconade River in Webster County. 

(J) In tiie southeastern Ozarks sycamore appears at the very 
beginning of the succession with Soliz Wardii and witch hazel 
(examples Nos. 1, 2, 9, and 10), but on the Gasconade River syca¬ 
more follows Soliz Wardii or S, interior and is usually mix^ with 
black willow.; 

(g) Along the northOTi border of the Ozark region tiae black 
willow pioneers on the gravel at the very b^inning of the succession 
instead of Soliz longipes var. Wardii, The latter is here near its 
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northern limit of dispersal in the Ozarks and its place is taken by 
Salix nigra (fig. 12). 

(h) Silver maple, elm, and green ash are usually associated at 
the end of the flood-plain succession in the Gasconade and Piney 
river areas. 

Rosa setigera var. tomeniosa is frequent along the river banks in 
all the areas. Vitis cordifolia and V. cinerea, especially the latter, 
are the common vines in this alluvial formation, but Ampelopsis 
cordata and Parthenocissus quinquefolia also occur frequently. Aris- 
tolocMa tomentosa is common all along the Gasconade, Piney, Black, 
Current, and White rivers in the alluvial formation. Variations on 
the Gasconade River are found in the pioneering frequencies of either 
Salix Wardii or S. interior, the former pioneering on direct gravel, 
the latter where more sandy mud has accumulated instead of gravel. 
Both species may grow on the same river bar. 

Thus far, we have discussed the succession only among the trees 
and shrubs of the various associes of the flood-plain formation 
(Acer saccharum-Carya cordiformis association). The herbaceous 
succession in this formation is: 

(1) Water mllow (Dianthera amerteana); succeeded by 

(2) Seirpus americavm or Sagittaria latifoKa in back of water willow; succeeded 

by 

(3) Leersia oryzoides and Echinochloa pungens. 

Associated with the above dominant species in stage No. 3 are: 

Bidens polylepis Polygonum pensylvamcum 

Po/nic/wm capiUare Polygonum punctatum 

Panicum diehoiomiflorum XavJMum ehinense 

Panieum Gaitingeri Xanthium pensylvanicum 

On more sandy soil, Seirpus amerieanus, Lobelia cardinalis, and 
Eupatorium coelestinum occur directly behind water willow, while 
Sagittaria latifolia grows on more muddy soil behind water willow. 
Roiala ramosior var. interior is found usually on muddy alluvium. 
Sometimes along the border counties of the Ozarks, as along the 
Osage River in St. Clair County, occur on the muddy bar Aenida 
tamariscina, Ampelamus albidus, Xanthium pensylvanicum and X. 
ehinense, Echinochloa pungens. Polygonum coccineum, P. lapathi- 
folium, and others, Lippia lanceolctta, Lindernia dubia, Ammannia 
eoccinea, and Leptochha fiiiformis. Just within the Xanthium for¬ 
mation or behind it is Hibiscus Umocarpus. In shaded alluvium, 
back of Xanthium-Leersia association occur: 

Acalypha rhxmboidea Perilla fnd$scen$ 

Ambrosia trifida PiUa pumila var, Deamti 

Eupatorium coelestinum Polygonum ^unetaium 

Impaiiens biflora Verbena urticaefolia 
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Along the Osage River in Miller County water willow is followed 
by an association of the following herbaceous plants: Setaria lutes- 
cens, PanicuM virgatwm, P. capiUare, Polygonum pensylvanicum, 
Euphorbia supina (E, maculata of authors), and E. serpens. Back of 
the gravel accumulates an alluvial deposit of muddy soil dominated 
by the following plants: Xanthium chinense, Polygonum pensylvani¬ 
cum, Spermacoce glabra, Euphorbia maculata (E. nutans of authors), 
Ipomoea lacunosa, and Panicum diehotomiflorum. 

The herbaceous element changes as one goes from an alluvial 
type of woods to one with a development of more humus on the 
alluvial bottoms and slopes. Thus, in stage No. 1 on the moist 
alluvial banks along the Gasconade River the dominant species are: 

Stage No. 1 

Agrostis perennans Leersia virginica 

Cinna amndinacea Muhlenhergia sp. 

Elymm virginwus 


Associated with the species in stage No. 1 are: 


Campsia radicans 
Panicum clandestinum 
Phlox divarkata var. Laphamii 
Pilea pumila var, Deamii 
Emilia strepens 
Solidago serotina 


Spermacoce glabra 
Symphoricarpos orbiculatus 
Ulmus amerieana 
Uniola latifolia (on Black River) 
Viola papUimacea 
Xanthium pensylvanicum 


Elymus virginicvs is a dominant species along the banks of 
streams in the White River country. 


Stage No. 2, on higher but still flat, alluvial ground, consists of 
the following species, developed in a woodland consisting principally 
of silver maple and green ash: 


Stage No. 2 


Acalypka rhomboidea 
Acer Negundo 
(young plants) 

Acer saccharinum 
(young plants) 

Aster kderiflorus var. pendulus 
Benzoin aestivale 
(occasional; young plants) 

Bidens frondosa 
Boehmeria c^indriea 
Cinna arundinacea 
Commelina virginica 
BkUptera braehiata 
(occasional) 

E(Mnocysiis lohcda 
Fraxinue pensyUanica var. lanceolaia 
(young plants) 

Impedkm hiffora 
Iresine rMz&mrdosa 
alqim 


Perilla frutescens 
(rare) 

Polygonum punctaium 
(occasional) 

Polygonum virginianum 
Quercus macrocarpa 

(occasional; young plants) 
Eudbeckia ladniata 
Emilia strepens 
Sambucus canadensis 
(occasional; young plants) 
Scutellaria lateriflora 
Smilax hispida 
Solahum nigrum 
Solidago serotina 
Toxicodendron radicans 
(young, plants) 

Vemonia altissima 
Viola papilwmcea 
VUis cordifolia 
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The species listed above are in the type of woods described for 
the silver maple-cottonwood associes of southeastern Missouri. 

Beginning with stage No. 3, where the base of the slope begins 
with a richer, better-drained soil, the herbaceous flora changes to an 
abundant and luxuriant growth of the following species: 


Amphicarpa bracteaia 
Asarum canadense 
Asimina triloba 
(young plants) 

Blephilia Mrsuta 
Carya cordiformis 

Cy^opteris fragilis var. protrusa 
Eupatorium purpureum 
Eupatorium urticaefolium 
Euonymus atropurpurem 
(young plants) 

Galium triflorum 


Stage No, S 

Gernn canadense var. camporum 
Impatiens pallida 
Laportea canadensis 
Menispermum canadense 
Parthenocissus quinquefolia 
Phytolacca americana 
Sanguinaria canadensis 
Tilia glabra 
(young plants) 

Verbesina virginica 

Viola eriocarpa var. leiocarpa 

Viola striata 


As the richer slopes are ascended into drier, rockier ground, there 
is a thinning out of alluvial specie such as Leersia virginica, Rud- 
beckia laciniata, Eupatorium eoelestinum, Aster UUeriflorus var. 
pendulum, and Pilea pumila var. Deamii. Their places are taken by 


the following species: 

Carex hlanda 
Carpinus caroliniana 
(young plants) 

Carya cordiformis 
(young plants) 

Celtis occidenialis var. canina 
(young plants) 

Cireaea latifolia 

Cystopteris fragilis var. protrusa 
Dioscorea villosa 
Fraxinus americana 
(young plants) 

Phlox divaricata var. Laphamii 


Quercus alba f. latiloba 
(young plants) 

Quercus borealis var. maxima 
(young plants) 

Sassafras albidum var. molle 
(young plants) 

Scutellaria ovata 
Symphoricarpos orbiculatus 
(young plants) 

IJlmus fulva 
(young plants) 

Verbena urticaefolia 


On some slopes covered with talus at this stage the herbaceous 
cover is dominated by Impafiens pallida, HydrophyUum appendim- 
latum, Viola eriocarpa var. leiocarpa, Podophyllum peltatum, Cireaea 
latifolia, Menispermum canadense, and Asarum canadense. Farther 
up the talus, where rocks are nearer the surface and more plentiful, 
Polymnia canadensis is dominant and may cover the ground solidly 
for more than half the way up. Staphylea trifolia is the dominant 
shrub on the talus one-fourth to one-half the way up, while on the 
lower, richer dopes, as the final climax stage, Carya cordiformis is 
dominant. Tradescantia Ernestiana is one of the herbaceous domi¬ 
nants of the rich slopes in the region of White River and its 
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tributaries in southwestern Missouri, but is not found elsewhere 
in the state. 

As the soil becomes richer and richer and gradually builds up a 
deeper humus layer mixed with rich, sandy alluvium, a greater 
number of trees, but particularly shade-tolerant shrubs, appear. 

(4) This final developmental stage is dominated by sugar maple 
and bitternut hickory {Carya cordiformis), and the associes may be 
called the sugar maple-bittemut hickory associes. One or two 
understories of shrubs are usually found in this associes. The paw¬ 
paw {Asimina triloba) and American hornbeam or ironwood ipar- 
pimis caroliniana) are dominant small trees forming an upper portion 
of the understory, while buck brush or coralberry (Symphoricarpos 
orHeulatus) is a dominant lower understory shrub. Flowering dog¬ 
wood (Cornus jiorida) is often very abundant, as is also spicebush 
{Benzoin aestivate) and greenbrier {Smilax hispida). Along the 
tributaries of Black River, especially in the southeastern half of the 
Clark National Forest Purchase Unit, leatherwood {Dirca palustris) 
becomes a conspicuous shrub of the lower understory (examples Nos. 
43 and 46). It is conspicuous also along Noblett and Indian creeks 
in Howell and Douglas counties. These creeks drain into the North 
Fork of White River in southern Missouri. Other trees and shrubs 
found commonly in the final stage of this flood-plain association are, 
in order of abundance: 

Black walnut (/uglans nigra) 

Chinquapin oak (Quercus MuhUn- 

hergii) 

White oak (Qu&rcm alba) 

Soxir gum (Nyssa aylvatica) 

Haze&ut [Corylus americana) 

Butternut (Juglans cinerea) 

Red mulberry (Morus rubra) 

Shingle oak (Quercus imbricaria) 

Redbud (Cerda eanadenaia) 

Several species of hawthorn (Craiaegm) 

Linden (Tilia glabra) 

Northern red oak (Quercua borealis var. 

Tnaxima) 

Honey locust (Gkditaia triacanthos) 

Red-flowered buckeye, foimd in rich, alluvial woods, is common 
only in the southeastern section of the state. 

Some of the species mentioned above, namely, linden, white oak, 
chinquapin oak, northern red oak, black walnut, butternut, and 
sour gum, seem to have invaded the final stages of this associes by 
an incuraon from the adjacent rich lower r^ons at the base of 
limestone bluffs or slopes where they were originally part of the 


Hackberry (Celtzs occidentalis) 

Bur oak (Quercua macrocarpa) 

Winged elm (Ulmua alata) 

Red-flowered buckeye (Aesculus dis¬ 
color var. mollis) 

Bladdernut (Staphylea trifolia) 

Hop hornbeam (Oatrya virginiana) 
Elderberry (Sambucua canadensis) 
Black haw (Viburnum rufidulum) 
Chittim-wood (Bumelia lanuginosa) 
Moonseed (Meniamrmum canadense) 
Fragrant sumac (Khus aromatica) 

Black cherry (Prunus aeroHna) 

Ohio buckeye (Aesculus glabra var. 
pallida) 
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climax flora of these areas and having descended the ravines and 
slopes of the limestone areas gradually merged with the climax 
vegetation of the alluvial association (fig. 16). They may be con¬ 
sidered a post-climax of the flood-plain association. 

Sycamore is a very common species throughout the flood-plain 
development and persists into the very last associes. Together with 
elm and ash, sycamore and sugar maple are the dominant species in 
the final associes of the flood-plain flora. Birch likewise persists, 
but in a rich flood-plain is commonest adjacent to the river. Black 



Fig. 16. Along Huzzah Creek, two miles southeast of Davisville, Crawford 
County. 


willow and buttonbush do not persist into this final stage, but are 
represented here and there by isolated plants, usually near the 
water’s edge. 

Some of the herbaceous species common on the forest floor of 


the final flood-plain stage are: 

Actinomeris aUemifoUa 

Ampkicarpa bracteata 

Asarum canadense var. acuminatum 

Blephilia hirsuta 

Cystopteris fragilis var. protrusa 

Dioscorea villosa 

Eupatorium purpureum 

Eupatorium urtieaefoUum 

Galium triflorum 

Geum canadense var. camporum 

Jmpaiiens pallida and J, hiflora 

Laportea canadensis 

Lappula virginiana 


Parthenocissm quinquefolia 
(young plants) 

Passiflora lutea 
Perilla frutescens 
Phlox divaricata var. Laphamii 
Phytolacca americana 
Pilea pumila var. Deamii 
Ranunculus abortivus 
Sanguinaria canadensis 
Sicyos angulatus 
Toxicodendron radicans 
Verhesina virginica 
Viola eriocarpa 
Viola striata 
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Sometimes the herbaceous flora of the rich wooded alluvium of 
the final stage will be found in the stage preceding. The two inter¬ 
grade into their floral components, wdth a greater variety finally 
appearing in the final stage. The herbaceous ground flora associes 
of this final stage is very poorly represented, the spring flora being 
best developed. 

II. SUGAR MAPLE-WHITE OAK ASSOCIATION 

(Acer saccharum-Qiiercus alba) 

The next association of the deciduous forest climax formation to 
be discussed is the sugar maple-white oak association. In its final 
developmental stages the flora of this association approaches closely 



Fig. 17. Limestone glade along Niangua River, two miles south of Corkery, 
Dallas County. 

the composition of the flood-plain association of sugar maple-bitter- 
nut hickory. The two arrive at nearly the same climax, namely, 
the mesophsdic, deciduous forest, because the climatic climax is a 
mesophylie one, but the flood-plain association (sugar maple-bitter- 
nut hickory) b^ins as a hydrosare (its initial stage begiiming in or 
near water), while the otW (sugar maple-white oak) association 
begins as a xerosK'e (its initial stages beginning where there exists 
an extreme deficiency of water, as on bare limestone glades or exposed, 
rocky bluffs). 

(1) The first stage takes place on bare, rocky, limestone glades 
or opemhgs whwe the rock is exposed and the residual fragments are 
eversTwhore co33spicuous. Ah herbaceous flora with largely a com¬ 
ponent of prairie specie covers the glade (fig. 17). This first stage is 
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usually represented by the side-oats grama-perennial black-eyed 
Susan (fiouteloua curtipendvia-Rudbeckia missouriensis) associes. 
In other portions of the Ozarks, as in some of the Ozark border coun¬ 
ties, i.e. Benton County along the Osage River, Silphium laciniatum 
and Psoraka tmuiflora are dominant instead of Rudbeckia missouri- 
ensis, and occur with the co-dominantRowieZoiwi curtipendula (fig. 18). 
In other Ozark glades, as in the border counties of the Ozarks or 
in places where a rich prairie or grass flora covers open slopes, one 
finds Andropogon provincialis very common and co-dominant with 
BovUkym curtipendula. Many other herbaceous plants are commonly 
found. The changing aspects of the glade are the result of the spring, 
summer, and autumn societies of plants. In the spring there are 



Fig. 18. Limestone glade with dominants of Silphium laciniaium, PsoraUa 
ienuiflora, and Bovieloua curtipendula on bluffs along Osage River, two miles 
northwest of Wisdom, Benton County. 

societies of Missouri primrose (Oenothera missourensis), blue wild 
indigo (Baptisia minor), sandwort (Arenaria patula), wild hya¬ 
cinth (Camassia seiUioides), Leavenworthia uniflora, purple cone- 
flower (Echinacea pcUlida), yellow cone-flower (Echinacea paradoxa), 
Gcdium virgatum, and many others. In summer the conspicuous 
dominants are Houstonia nigricans, false aloe (Agave virginica), 
Evolvidus NvMaUianus (mostly in western Missouri), Petaiost&mum 
purpureum, Centaurium texense (in w^tern Missouri), Heliotropium 
tenellum, Tragia urticaefolia, Croton capitalus, and calamint (Saiureja 
glabella var. angustifolia). In the autumn the prevailing specie are 
Ast&r oblongifolms, A. sericeus, wild onion (AUium steUaium), and 
perennial black-eyed Susan (Rudbeckia missmriensis). Panicum 
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virgatum, melic grass (Melica nitens), and big and little blue-stem 
{Andropogon provincialis and A. seoparius), together with side- 
oats grama {Bouteloua curtipendula), predominate among perennial 
grasses, while Spordbolus vaginiflorus, S. mglectus, and Panicum 
capUlare predominate among annual grasses. Sporobolus vaginiflorus 
is a much more common and dominant grass over the balds of 
southwestern Missouri than it is on the eastern Ozark glades. 

Herbaceous species found on the glades of the western Ozarks 
which are common in addition to the ones given below are Pala- 
•foxia callosa, lAnum sulcatum, Polytaenia Nuttallii, and Parthenium 
hispidum. Berchemia scandens is often found. The Tragia, Pala- 



PiG. 19. Red cedar glade or bald on dolomitic limestone, near Taney County 
line, in Stone County. 

foxia, Berchemia, and Baptisia are much more chai*acteristic of and 
some are altogether confined to the western and southwestern 
Missouri glades and bald knobs. 

This first stage was the original condition which existed all over 
the Ozarks in limestone areas following uplifts. Then the gradually 
elevated, rocky terrain first became carpeted with an herbaceous 
flora such as is now found on eroded glades. As will be noted from 
what follows, the limestone glades have been and are gradually losing 
groimd, i.e. are becoming covered by the forest (figs. 19, 20, 21, 
24, and 25). In other words, the natural succession, under the present 
mesophytic dimaiic climax, is towards a forest which sooner or later 
oUiteraies the gUuie. 

, This pibne^ herbaceous stage may last indefinitely. Those 
glades and eroded limestone dopes facing west or south remain 
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exposed longer than those facing east or north, because the dry sun 
and windswept conditions existing on such slopes are much more 
favorable for the development of an herbaceous flora than for a 
forest coverage (figs. 19, 20, and 21). The glade covering is too 
sparse and open to permit good windbreaks to hold leaves for decay, 
and those leaves which do remain are quickly scorched and dried in 
the sun so that leaf decay, rock disintegration, and soil formation 
proceed at a very slow rate. On east- and north-facing areas, more 
moisture and protection against prevailing winds exist, and soil 
building goes on at a relatively faster pace. Thus the succession 
taking place on north- and east-facing slopes culminates in the climax 
sugar maple-white oak associes at a relatively more rapid rate when 
compared with that taking place on a south- and west-facing area. 

(2) The next stage to follow the pioneer herbaceous flora is 
usually initiated by the glade variety of fragrant sumac (RhiLS tri- 
lobata var. serotina) and is soon joined by its associates, red cedar 



Fig. 20. Bald knob west of Table Bock, west of Branson, Taney County. 

{Juniperus nrginiana) and persimmon. Any one of these may be 
dominant, but red cedar in most cases becomes the most conspicuous 
member and often forms a consociation by itself (fig. 19). “Cedar 
glades” are a common, characteristic feature of eroded limestone 
slopes and knobs (figs. 19 and 20). The ground cover is sparse under 
the red cedars and in a red cedar forest. Melic grass {Mdica nitens), 
Panicum virgatum, and big and little blue-stem are grasses usually 
found in open areas in this associes^ Some mosses, such asOrthoti- 
chum Porteri and species of Grimmia, occur on the bare, exposed rocks. 
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Red cedar is dominant in the eastern Ozarks and in the country 
bordering the Piney and Gasconade River region, but on the bald 
knobs and bare limestone areas in the White River region of south¬ 
western Missouri persimmon is often the pioneer and dominant 
species. On these balds, persimmon (fig. 21) or cedar is first, or the 
two occur simultaneously, and around shade in thickets at the same 
time occur Rhus trilobata var. serotina, Symphoricarpos orbiculatus, 
and Smilax Bona-nox. Sa^ras sometimes grows as a pioneer with 
persimmon, especially if th'ere is more chert in the rock. Then follows 
Bumelia lanuginosa (fig. 22) succeeded by the Cotinus americanus- 



FiG. 21. Diospyros virginiam initiating woody growth on limestone glade 
along Niangua River, two miles south of Corkery, Dallas County. 

QuermsMuhlerAergii stage, which is associated with QuermsSlittwardw 
var. Schneekii, Rhus trilobata var. serotina, Cercis canadensis, and 
Chionanthm virginica (example No. 49). On some of the dolomitic 
limestone glades and knobs here, persimmon and Rhv£ trilobata var. 
serotina appear to be the pioneers, with cedar absent or suppressed. 
If this happens, Cotinus and Quercus MuhlenbergU follow the cedar- 
Rhus trilobciia var. serotina stage, without the occurrence of cedar. 
With persimmon are also Ulmus cdata and Bumelia lanuginosa, and 
sometimes Viburnum rufidvkim, but Rhamnus caroliniana and Chio- 
mmihm virginica are later in the succession than QttercMS MuhlenbergU 
or Cotinus, or infrequently come at the same time. Aster oblongi- 
folius is cmnmon on the glades, while Aster serieeus is rare. In some 
places persimmon and cedar alone occur, while in others persimmon, 
cedar, and winged elm dominate. Sassafras is often dominant with 
perammon on some of the bald knobs. Along draws in the limestone 
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glade the most common pioneering plants are Physocarpus, An- 
drachne, Ilex decidiia, Rhamnus caroUniana, Cornus oUiqua, and C. 
asperifoUa. These draws may occur in slight depressions or valleys 
between the balds or may occur on a slope. Chionanthus appears 
around draws and drainage crevices and occurs as a substory with 
Cotinus, Cornus florida, Acer saccharum, Ilex decidua, Cormis asperi- 
folia, Quercus Shumardii var. Schneckii, Rhamnus caroUniana, and 
Physocarpus. 

The normal glade, thus far discussed, in most of the Ozarks, 
including the last two stages discussed, is still open, but gradually 
becomes forested (figs. 23, 24, and 25); with the incursion and devel¬ 
opment of red cedar and persimmon, the rocks become covered by 
leaves. This next stage of development results when the trees gain 
a foothold and thereby serve as windbreaks with consequent leaf 
preservation on the ground. With the gradual rock disintegration 



Fig, 22, Quercus Muhlenhergii invading an associes with Dhspyros virginiana 
and Bumelia lanuginosa along the bluffs of Osage River (Lake-of-the-Ozarks), at 
Riverview, Morgan County. 

and increase of soil, an incursion of various shrubs appears, and the 
third stage of the succession follows. 

(3) This is the chittim-wood-black haw {Bumelia lanuginosor- 
Viburnum rufidulum) associes. While these two species are domi¬ 
nant, others also may be abundant and these are usually greenbrio* 
(Smilax Bona-nox), supplejack {Berchemia scandens), and species of 
hawthorn (Crataegtis) or hackberry {Celtis pumUa var. georgiana 
or C. laevigata var. texana). 
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Once this stage has been reached, other shrubs and trees rapidly 
begin to take possession, and red cedar, once so conspicuous on the 
glade, gradually loses ground. 

(4) An associes that usually follows is that of the winged elm- 
Indian cherry (Ulmus alata-Rhamnus caroliniana). Associated 
with these species usually is the southern hackberry {Celiis laevigata 
var. texana), stunted specimens of white ash (Fraxinus americana), 
and possum haw {Ilex decidua). 

(5) This is quickly followed by the next associes, chinquapin 
oak-white ash (Quercus Muhleubergii-Fraxinus americana), which 



Fig. 23. Qmrcus Muhlevhergiv-Fraxintis americana associes dominating 
grassy slopes along headwaters of Bryant Creek, two miles southeast of Cedar 
Gap, Wri^t County. Shows incursion of forest over prairie-glade slopes with 
gradual elimination of the latter. 

dominates west- and south-facing slopes. In the eastern and south¬ 
eastern Ozarks the chinquapin oak-white ash stage appears as one 
associes, but on the White River bald knobs this stage is equiva¬ 
lent to the chinquapin oah-Cotinus associes discussed previously. 
The chinquapin oak-white ash associes has a rich variety of other 
trees and shrubs, among which may be found hop hornbeam (Ostrya 
virginiam), redbud, dippery elm ( Ulmus fulva), Quercus Shumardii 
var, SchnecUi (a variety of red oak sometimes confused with Texas 
red oak), and blue ash (JFraxinm qmdrangviata). Greenbrier, as 
well as spedes from the preceding associes, such as black haw (Vi¬ 
burnum rufiduium), winged elm ( Ulmus alata), and hop hornbeam 
usually occur in this associes (fig. 28). Sometimes blue ash is much 
more con^ieuous in portions of the Ozarks along limestone bluffs 
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and becomes a dominant species, forming an associes with Bumelia 
lanuginosa, immediately following an occupation by Viburnum rufi- 
dulum, Rhamnus caroUniana, and Rhits trilobata var. serotina, or else 
occurring simultaneously with them. On west- and south-facing 
slopes and bluffs this associes may last indefinitely and form more or 
less of a climax or subclimax stage, the arrested development charac¬ 
terizing such a subclimax being due to exposed conditions which favor 
the persistence of such a flora. Chinquapin oak is particularly 
abundant in such exposures. On the more rocky slopes in this 
associes, a temporary substory of winged elm, hop hornbeam, black 
haw, andSwineKa lanuginosa may appear dominant but is finally super¬ 
seded in the following climax forest associes, where these species 
become inconspicuous. On rocky slopes in this and the following stage 
with sugar maple, BrickeUia grandiflora may frequently be dominant. 
At this stage the herbaceous flora is dominated on the rocky lime- 



Fig. 24. Bald knob, just east of McClurg, Ozark County. Showing the 
Acer saccharum-Querctis alba climax reached in the development of a limestone 
substratum, and the covering of the glade by forests of this climax stage. 


stone slope by Pilea pumila var. Deamii, Impatiens pallida and I. 
hiflora, HydrophyUum appendiculatum, Campanula americana, and 
Polymnia canadensis. This may, however, be a derived condition 
brought on by burning. At this stage a sedge (Carex eburnea) usually 
occurs in the bluff crevices where a slight accumulation of soil exists, 
and grows with mosses such as Rhodobryum roseum and Thuidium 
minutvlum. A great variety of grasses is present at this stage among 
the ledges and rock exposures where soil has accumulated. They 
include species of MtMenbergia, Bradhyel/ytrum erectum, Uniola 
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Ictiifolia, wild rye (Elyffius virginidus), chess {Brovnus purgans), fescue 
(Festuca obtusa), bottlebrush {Hystrix patuh), and Sphenopholis 
intermedia. 

On the edges of bluffs (fig. 22) in associes Nos. 2, 3, 4, or 5 of 
Qiierctis MuMenbergii-Fraximts americana or Butnelia-Diospyros 
is an herbaceous flora characterized by: 


AUium mutobiU 
AscUpias Btemphylla 
Euphorbia {zygophylloides) mi$surica 
Heleotropium tenellum 
Helianthus Maximiliani 
Homtonia nigricans 
Jsanthus brachiatus 
Liatris cylindracea 


Mahastrum angustum 
Mentzelia oligosperma 
Mirabilis alhidus 
Psoralea tenuiflora 
Scutellaria parvula 
Solidago Drummondii 
Solidago radula 



Fig. 25. Three miles northwest of Vichy, Maries County. Similar to Fig, 24, 
esccept that forest of Acer saccharurnr^uercus alba associes has more nearly cTosed 
the originally open glade. Cf, Figs. 24 and 25 with Figs. 19,20, and 21. 

These open bluff slopes may vary in their herbaceous composition 
according to the amount of chert or limestone present, the amount of 
lime which haa been eroded, and other factors. If there is much 
more chert than lime present, acidity prevails and Polygonum tenue, 
Acedypha gradlens var. monoeocca, lArmm medium var. texanum, 
Psoraiea psoroMoides var. eglandvlosa, Styhsanihes biflora var. his- 
pidissima, Leehea tmuifoUa, Crotonopsis elliptica, Scleria paudflma, 
sai Crotedaria sagtitalis predominate; while, if limestone predomi¬ 
nates, limestone-loving species occur, such as Mahastrum angustum, 
Isan^ms brachiaius, Heliotropium tenellum, Houstonia nigricans, 
Linum stdeatum, Helianthus Maximiliani, AUium mutabile, Eu- 
plmbig {zygi^hyUoides) missurica (in the western. Ozarks), Verbena 
MmpJsx, Aselepias stmoph^Ua, and Mentzelia oligosperma. 
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Species commonly occurring along the edges of the bluffs are 
Solidago radula, S. Drummondii, lAatris squarrosa, L. cylindracea, 
and sometimes on very high, exposed situations of west- or south¬ 
facing bluffs are Arenwria stricta var. texana and Muhlenbergia cuspi- 
data (fig. 16). 

Some of this flora is, of course, persistent from the original type 
which occurred on the limestone glade in the beginning while yet 
a part of the original cover. This is true of the types not on the very 
edge of the bluff. The very edge of the bluff has distinctive groups 
of species, such && Solidago Drummondii, S. radula, andlAatris cylin¬ 
dracea, which are usually not on the open or more level parts of the 
glade proper. 

(6) At the beginning of this last associes, sugar maple makes its 
appearance. Not until sufficient soil has accumulated on the lime¬ 
stone exposures does it usually penetrate the area, although very 



Fig. 26. Acer sacehanm-Qmrem alba climax associes, ■well developed over a 
limestone substratum, Taney County. 

little soil is needed to induce it to appear frequently. It is much 
more abundant on north- and east-facing slopes at the same stage 
when chinquapin oak is dominant on south- and west-facing ones. 
Often on these south- and west-facing slopes it may be almost as 
common as chinquapin oak. As more soil is formed over the lime¬ 
stone substratum which originally was an open glade (figs. 24 and 
25), sugar maple becomes commoner, and finally attains a dominance, 
forming, with white oak, the last stage of development, the sugar 
maple-white oak associes. On north- and east-facing slopes sugar 
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maple becomes the dominant species. The common species of trees 
in this climax associes are white oak {Quercus alha), northern red oak 
{Quercus borealis var. maxima), linden {Tilia glabra), and butternut 
(Juglans dnerea). These north-facing limestone slopes produce the 
climax mesophytic forest with white oak, northern red oak, and 
sugar maple dominating. Usually on such north-facing slopes the 
lower portions are covered by linden, northern red oak, and white 
oak, while on the upper slopes northern red oak and sugar maple 
are usually dominant (fig. 26). 

The dominant understory in this climax associes of sugar maple- 
white oak consists of fiowering dogwood and American hornbeam or 



Fig. 27. Bluffs along White River just west of Shreiner^s Ferry, Barry 
County, showing at left all stages of succession from a gravel bar in the initial 
development of a flood-plain association to the final sta^ (Acer saccharum-Quercus 
alba) of the development over an eroded limestone bluff or open glade, 

ironwood (Carpimts caroliniana), while a lower story may be com¬ 
posed of spicebush (Benzoin aestivale) and bladdernut (Staphylea tri¬ 
folia) . As the soil becomes richer, deeper, and consequently of greater 
water-holding capacity, these shrubs in the climax associes succeed in 
becoming dominant over those of the preceding associes, i.e. hop 
hornbeam, winged elm, black haw (Viburnum rufidulum), and Bu- 
Tnelia lanuginosa, the understory once dominant on drier exposures. 
In some ^rtions of the southeastern Ozarks the running strawberry- 
bui^ (Buonymus obovatus) and the eastern witch hazel (Hamamelis 
tirginiana) (examples Nos. 78, 79, 80, and 101) may be locally 
dominant in the und^tory fiora of north- and east-facing lime¬ 
stone i^(:^>es. 
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Variations in Stage No. 6: 

(a) In some portions of the Ozarks, Cornus florida and Staphylea 
are dominant as a substory, while in other parts they are not. In 
certain parts of the western Ozarks, as in the Swan Creek territory 
of Christian County, Viburnum moUe is a local co-dominant in a 
sugar maple-chinquapin oak-northem red oak woods as a substory 



Fig. 28. Bee Bluff, along Current River, northeast of Eminence, Shannon 
County, showing the development of vegetation over a limestone bluff. 

co-dominant with pawpaw, Carpinus, Benzoin, and Staphylea (exam¬ 
ple No. 70), while black maple (Acer nigrum) often becomes a local 
dominant (example No. 71) instead of sugar maple on rich, north¬ 
facing slopes along Bull Creek, Christian County, along Swan Creek 
in Christian and Taney counties (examples Nos. 69 and 70), Mon- 
tauk Spring Branch, in Dent County, some portions of the Gas¬ 
conade River in Pulaski County (example No. 89), and Bryant 
Creek in Wright and Douglas counties. In this case the climax is 
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made up of black and sugar maple, linden (Tilia glabra), and north¬ 
ern red oak. 

(b) Similarly, Cornvs alternifolia becomes a local substory co¬ 
dominant with Staphylea on north-facing slopes in certain parts of 
the eastern Ozarks, as at Montauk State Park, Dent County (exam¬ 
ple No. 94), Bee Fork of Black River, Reynolds County, certain 
parts of the Gasconade River in Pulaski County, certain places 
along the North Fork of White River in Douglas County, Bryant 
Creek in Wright County, along portions of Jacks Fork of Current 
River and tributaries in Shannon and Texas counties, and along 
Noblett and Spring creeks in parts of northwestern Howell County. 

(c) Sugar maple is often dominant with chinquapin oak on west- 
and south-facing areas rather than with red oak in the White River 
region of southwestern Missouri. Morus rubra, Qmrcus Muhlen- 
bergii, and Celtis ocddentcdis are dominant on south- and west-facing 
areas. On areas in the chinquapin oak-sugar maple association in the 
White River region, Cladrastis lutea is associated with Ulmus ameri- 
cana, Cereis, Celtis occidentalis, Morus rubra, pawpaw, benzoin, Sym- 
phoriearpos. Viburnum rufid'^idum, and Juglans nigra (example No. 
66). In this association Yucca arkansana occurs in association with 
Smilax Bona-nox, Elymus virginicus, and Berehemia. In the White 
River area Robinia Pseudo-Acada is native and part of the substory 
with pawpaw, benzoin, and redbud in the sugar maple-northern red 
oak-chinquapin oak area, and occurs at the base of bluffs on rich 
slopes. This Robinia with its associates may be placed also in the 
final stage of the alluvial associations. 

(d) White oak is not part of the dominant last associes in this 
final association in the White River area. The east-facing slopes 
are dominated by sugar maple, northern red oak, linden, Julians 
dnerea (all found in the eastern Ozarks), as well as CeUis occidentalis, 
with the lower story or substory dominated by Staphylea, paw¬ 
paw, and Carpinus, as in the eastern Ozarks. Dogwood, which is a 
dominant in substory in the eastern Ozarks, practically does not 
occur here. 

(e) All these local dominants are found only in certain areas, 
and their distribution is limited. They do not enter the picture in 
all the plant successions within the Ozarks. For example, along 
Pomme de Terre River in Hickory County, Carpinus becomes less 
abundant and Staphylea and pawpaw predominate. 

(f) On north- and east-facing limestone slopes where the climax 
type K reached, the herbaceous flora may be dominated by liverleaf 
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(Hepatica acutiloba), early meadow rue {ThaUctrum dioicum), and 
thin grass {Agrostis perennans). Various mosses, such as Mnium 
cmpidatum and other species of Mnium, Platygyrium repens and 
Orthotrichum pusiUum, may be common in this associes. 

(g) The herbaceous flora may have also Bromus purgans, Fesluca 
obtusa, Hystrix patula, Osmorhiza Claytoni, Athyrium pycnocarpon, 



Pig. 29. Bee Bluff, along Current River, northeast of Eminence, Shannon 
County, in the southeastern Ozarks; showing the development of vegetation on 
a limestone bluff. 

Sanicula canadensis, Actaea pachypoda, Eupatorium urtieaefolium, 
and Veratum Woodii. Thalictrum dioicum is locally dominant on 
rich, north-facing slopes along Swan Creek, Christian County, Bee 
Fork, Reynolds County, some parts of the Gasconade River in 
Pulaski County, some parts of White and James rivers in Stone, 
Taney, and Barry counties, some parts of the Osage River in St. 
Clair County, and elsewhere in the Ozarks. 
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The climax development of a limestone slope will, therefore, be 
seen to simulate mostly the climax associes of a flood-plain develop¬ 
ment, the most common element in both being sugar maple. In 
both associations ironwood firms caroliniana) and flowering dog¬ 
wood are conspicuous members of the understory. The one associa¬ 
tion begins as a hydrosere while the other starts as a xerosere, yet 
each ends in the climatic mesophytie climax. Since sugar maple 
favors alkaline to neutral soils, it naturally is found in both associa¬ 
tions; in the flood-plain the development appearing on the richest 



Fiq. 30. Limestone bluSs along Eleven Points River, near mouth of White 
Creek, Oregon County, showing somewhat more advanced stage of cover than in 
Pigs. 28 and 29. 

alluvial climax soils, while on the limestone slope development it 
responds to the calcareous soils. 

Likewise there is much interchange and overlapping of floras of 
the two preceding climax associations, particularly where the flora 
of the rich lower portions of the limestone slopes merges into that of 
the flood-plain flora. This is conspicuous in the case of such plants 
as pawpaw, bittemut hickory {Carya cordiformis), leatherwood, but¬ 
ternut, spicebush (JBenzoin aestivale), buck brush (Symphoricarpos 
orbieulcUtis), and linden (Tilia glabra). These species occupy the 
lower slopes of the limestone flora, and occur also in the climax 
associes of the flood plain. 

It should be borne in mind that one limestone hil l side may show 
all st^es of the succession. Very often most of the hillside will 
have reached a stage where most of the slope is covered with fairly 
deep soil and is well for^ted exe^t for a few exposed rock outcrops 
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(fig. 27). The species of the deeper soil adjacent to the rock out¬ 
crops are constantly pioneering on any new portions of the outcrop 
or glade where some soil is available so that they can gain a foot¬ 
hold. This means that they are gradually crowding in on these 
rocky habitats marginal to the open glade or rock formation. 

In the ease of a limestone bluff, the succession starts similarly to 
that of the limestone glade from a xerosere stage and eventually 
reaches the climax associes of sugar maple-white oak. However, 
the succession in the former case is much more rapid, and differs 
somewhat from that of the limestone glade on account of the differ¬ 
ence in gradient of the slope, which affects the drainage and moisture 
relationships markedly. In the beginning stages of a limestone bluff 
formation only a few herbs take hold in the crevices of the bluff. 
Common pioneer types are hydrangea {Hydrangea arboreseens), 
columbine (Aquilegia canadensis), poison ivy {Toxicodendron radi- 
cans), bulblet bladder fern {Cystopteris bulbifera), cliffbrake fern 
{Pellaea glabella and P. atropurpurea), Virginia creeper {Partheno- 
cissus quinquefolia), and alum root {Heuchera puberula and H. 
amerieana var. hirsuticaulis). 

As more soil accumulates and rocks disintegrate, a few hardy 
trees and shrubs, such as red cedar, Bumelia lanuginosa, Rhus trilo- 
bata var. serotina, Physocarpus opulifoUus var. intermedius, and others, 
gain a foothold and help break up the rock and aid in soil formation 
(figs. 28, 29, and 30). More rapid succession takes place as a talus 
slope is built up with consequent occupation by many species, such 
as leafcup {Polymnia canadensis) and bladdernut {Staphylea), which 
carry the succession rapidly forward eventually toward the climax 
associes. 

Thus far the associations which have been discussed are those 
whose final stages at least have developed largely from neutral to 
calcareous soils. We come now to a discussion of associations whose 
development proceeds from an acid type of soil. 

III. OAK-HICKORY ASSOCIATION 

{Quercus-Carya) 

The first of these associations to be described is the oak-hickory. 
This is the common and prevailing association over most of the 
Ozark ridges, uplands, and upper slopes of hills. It develops on 
the drier and more acid of the ridge tops and upper slopes (fig. 31) 
and is probably the most complex association found in the Ozark 
region. 
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Just as a sugar maple-white oak association originates from an 
open limestone glade, so the oak-hickory association takes its origin 
from a prairie association beginning on an acid substratum. Many 
parts of the plateau now covered with a dense stand of oak-hickory 
were, according to the early settlers and records of travelers and 
writers, originally a prairie. This again illustrates the natural 
tendency under a climatic mesophytic climax for an open barren or 
prairie habitat to end in a forested area. The upland prairie flora 
of much of the Ozarks overlies areas of acid soils produced by Roubi- 
doux sandstone or residual chert. The prairie flora which covers an 



Fig. 31. A typical Ozark landscape, showing the abundant coverage by the 
oak-hickory association on the ridge tops and plateaus. South of Harley, Barry 
County. 


upland may also originate on a sandstone, chert, granitic, or por- 
phyritic trachyte barren (fig. 32), of which there are many types 
scattered throughout the Ozarks. 

(1) The first woody plants to invade this prairie flora are sassafras 
and winged sumac (fig. 33). Each forms local colonies and together 
they comprise the first developmental stage of the association, the 
sassafras-winged sumac (Sassafras albidum var. moUe-Rhus Copal- 
Una) associes. Fragrant sumac (Rhus aromatica) also at times forms 
societies in this associes. Persimmon alone frequently initiates 
instead of sassafras and winged sumac. Grasses and sedges common 
at this stage are wild oats grass (Danthonia spicata), slender fescue 
(Fsstuca octojlora'), Cyperus jUiculTn/is, and Panicum, linefirifoUu'in. 

(2) , With the next stage the development of the forest flora 
become conspicuous, for it is at this time that black jack oak and 
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post oak penetrate the area. Usually these two trees are already 
present in a forest area contiguous to the prairie and merely move 
into the open territory afforded them. Black jack oak usually 
penetrates the area first, followed by post oak, the two constituting 
the black jack-post oak (Quercus marilandica-Quercus stellata) 
associes. This associes may form a temporary climax or subclimax 
over certain areas, and is particularly well developed on broad, level 
expanses of plateau of the Ozark Dome, as is especially well dis¬ 
played on the level uplands in parts of Dent, Crawford, Shannon, 
Texas, Phelps, and Howell counties. Incursion of these oaks into 



Fig. 32. Porphyritic trachyte glade of Red Rock Mountain, near Irondale, 
Washington County, showing a type of habitat which may be invaded by a prairie 
flora eventually culminating in an oak-hickory climax. 

prairie habitats may frequently be observed along level prairie areas 
such as railroad right-of-ways and natural grassy openings bordering 
woods (fig. 34). This pioneering tendency of these scrub oaks to 
penetrate the prairie habitats is shown by the black jack-post oak 
“flats,” which, according to earlier records and reports made by 
travelers and settlers in the region, were originally level, open, tree¬ 
less expanses. In this associes the grasses of the preceding associes 
continue to occur, while broom sedge {Andropogon virginicus) and 
several species of Panicum also are found. 

(3) The next successional development occurs with the entrance 
of black oak (Quercus velutina) into the black jack-post oak associes. 
Along with black oak usually appears Ozark hickory^ (Carya BuckUyi 

‘ The name Ozark hickory is applied here to distingrash this characteristic 
smaH-fruited Ozark species from Carya qlabra and C. cordiformis, both kno\m as 
pignuts. Since it would be very misleading to speak of a third iype of hickory in 
Missouri as “pignut,” the name “Ozark hickory” is preferred. 
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var. arkansana) and the two form a black oak-Ozark hickory associes 
(fig. 35). Since black jack and post oaks are light-demanding types, 
they begin to lose ground with the incursion into their associes of 
black oak. Black oak grows so much faster and eventually taller 
than the black jack and post oak that in time the latter become 
shaded, and this marks the beginning of an end for them; in other 
words, the beginning of another stage of the succession. 

This black jack-post oak associes is the first of a later oak- 
hickory climax to invade the bald knobs and limestone glades of 



Fig.' 33, Rkus Copallina invading prairie habitat, one mile from Riverview 
bluffs, Morgan County. This is the first woody stage in the development of the 
oak-hickory association. 


southwestern Missouri. Post oak and black jack oak begin this suc¬ 
cession associated with the Ozark hickory; then black oak and Ozark 
hickory enter. On the knobs in later stages of succession are white 
oak and black oak, with post oak and Ozark hickory. The herbaceous 
flora found in this stage consists principally of Tephrosia virginiana, 
Sehrankia NvMaMii, Antennaria plantaginifolia, Lespedeza proeum- 
bens, Aster pcUens, Ascyrum hypericoides var. muUiamk, Desmodium 
rGtmMjolivm, Panicum dichotomum, P. sphaerocarpon, P. lanugino- 
sum var. fascieulatum, P. flexile, and Acacia angustissirm var. hirta. 

Usually black oak is the first to enter the black jack-post oak 
associes, but the oak-hickory association is a most complex one, and 
several other dominants or consociations may enter the black jack- 
post oak associes. 

(a) There may be, for example, an incursion of white oak, which 
becomes dominant and with the black oak forms a white oak-black 
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oak associes. Or scarlet oak in the eastern Ozarks, as far west as 
Indian Creek and tributaries in Douglas County, may be the domi¬ 
nant oak type to penetrate the black jack-post oak associes. 

(6) There may be an associes of scarlet oak-black oak with the 
scarlet oak predominant, or an associes of scarlet oak-Ozark hickory 
in which black oak is present, or there may be various mixtures of 
dominants, such as scarlet oak-Ozark hickory with black oak-Ozark 
hickory, or scarlet oak-black oak and white oak mixed. 

(c) Sometimes in some of the porphsrritic or granitic or sandstone 
territory in the southeastern Ozarks, in parts of St. Francois, Madi¬ 
son, Iron, Reynolds, and Wayne counties, winged elm, succeeding 
the black jack-post oak stage, may dominate to form an associes of 
winged elm-Ozark hickory (Ulmiis alatOr-Carya Buekleyi var. 
arkansana). 



Pig. 34. Upland woods with dense, grassy cover near head of Mud Creek, 
twelve miles north of Poplar Bluff, Butler County. Illustrates encroachment of 
oaks into prairie habitat, and shows the dominance of the blue-stem grasses in 
protected and unbumed areas of pine or pine-oak forests. The area illustrated 
was unbumed for many years. 

(d) Also, in some parts of the Ozarks, as for example in the 
Potosi Ranger District of the Clark National Forest Purchase Unit 
in Washington County, northern red oak may follow a black jack- 
post oak associes and become dominant, together with black oak 
forming a northern red oak-black oak associes. 

(e) In parts of southern Missouri southern red oak (Qtiercus 
falcata) may become dominant where it occurs, and with scarlet and 
black oak form an associes following a black jack-post oak associes. 
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The dominant understory shrubs of these various mixed oak- 
hickory associes consist of low-bush huckleberry (Vaccinium vacillans 
var. crinitum) (fig. 35), and high-bush huckleberry {Vaccinium 
stamineum and its var. neglectum). Low-bush huckleberry continues to 
dominate and exist throughout the Ozark region, but the high-bush 



Pig. 35. An oak-hickory associes on a fiat upland near Dillard, Crawford 
County. Vaceimvm mciUans var. crinitum is the dominant understory in such 
associations. 

huckleberry b^ins to disappear as the northern and western borders 
of the Missouri Ozarks are reached. Under a scarlet oak-black oak 
associes or scarlet oak-Ozark hickory associes deerberry or farkle- 
beny (yaccinium arhoreum var. ghucescens) is dominant. It may 
be common also in other associes. While Vaccinium vacillans var. 
cnnitma is usually the climax understory in an oak-hickory or 
pine-oak associes, it may not always be. Sometimes, as in north¬ 
eastern Wright County near Beaver Creek, there is instead of 
Vacdnium vadUans var. crindkim a great variety of herbs of an acid 
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soil flora, such as species of Desmodium and L/espedeza, Psoralea 
psoralioides var. eglandulosa, Aureolaria grandiflora var. cinerea, 
Hieracium Gronovii, species of Panicum, Galactia voluhilis var. 
mississippiensis, Solidago radula, and others. Other common domi¬ 
nants forming the ground cover are summer grape (Vitis aestivalis), 
New Jersey tea (Ceanothus americanus), and Lespedeza procumbens. 
Fragrant sumac (Rhvis arcnnatica) and sassafras are commonly found 
in the oak-hickory association from the black jack-post oak stage on. 
Winged sumac {Rhus CopalliTia) also is common in the association. 

Sometimes black jack oak is absent from an area, leaving black 
oak, white oak, post oak, Ozark hickory, and shagbark hickory as 
associates. Ozark hickory is commoner usually on ridges or plateau 
tops and on south- and west-facing slopes than it is on north- or 
east-facing ones. 

On the so-called “post oak flats,” post oak, white oak, and Ozark 
hickory may be the common species, with white oak dominating. 
In some associes scarlet oak may be the abundant tree while in others 
it may be black oak. 

These associes of the upland and ridge tops in the Ozark all 
develop on acid substrata and the herbaceous ground cover is toler¬ 
ant of acid soil. In order of abundance throughout all the associes, 
in addition to those already listed, they are: dittany {Cunila origanoi- 
des), oats grass (Danthonia spicata), pussy toes {Antennaria plan- 
taginifolia), goat’s rue {Tephrosia virginiana), Lespedeza repens, 
Panicum lanuginosum var. jasdculaium, Lespedeza hirta, Panicum 
dichotomum, Carex hirsutella, cinquefoil {Potentilla simplex var. 
genuina), tick trefoil {Desmodium marilandicum and D. rotundi- 
folium), and Carex artitecta. Other common herbaceous plants are 
Aster patens, A. turbineUus, A. awymalus, A. linariifolius, Solidago 
ulmifolia, and S. petiolaris var. Wardii. 

Leticobryum, Catharinea, Polytrichum, and Dicranum are usually 
the most abundant mosses in this oak-hickory association; while of 
grasses, oats grass {Danthonia spicata), species of Panicum, and 
occasionally blue-stem {Andropogon scoparius and A. provindaMs) 
are most conspicuous. 

IV. OAK-PINE ASSOCIATION 

{Quercus-Pinus echinata) 

The next association, the oak-pine, will require some prefacing. 
Weaver and Clements {Plant ecology) consider pine only as a fire 
subclimax of the deciduous forest. This will be more fully discussed 
later. Suffice it to state at this time that these studies reveal that 
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southern yellow pine {Pinus echinata) in the Ozark region has not 
developed as a fire subclinaax, but has originated as a natural associa¬ 
tion which is usually mixed with various climax species of oak. This 
association consists of two associes: (1) a pure pine type with species 
of Vaccinium forming the understory, which may be called the pine- 



Fig. 36. Firms eehinoia developed in almost pure stand on Pine Bluff, over- 
lying Roubidoux sandstone along Meramec River, four miles south of St. Clair, 
EVanklin County. 

huckleberry {Pinus ecUnahtr-Vaccinium) associes, and (2) the mixed 
oak-pine {Querms-Pinus) associes. 

Pine occurs on acid soils associated with such rocks as sandstone, 
chert or flint, and granite or porphyritic trachyte, which yield acid 
soils. On such soils it is usually found on the upper slopes of hills, 
or on narrow ridges underlain by sandstone or chert. It is much 
commoner on the narrower ridges than on the broader, flat, undis¬ 
sected plateau portions; in other words, it is most dominant where 
the upland is most dissected and the drainage pattern best developed. 
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(1) Pure stands of pine are rare today and occur locally along 
the tops and upper slopes of the ridges and on bare sandstone or 
chert glades or outcrops (figs. 36 and 37). A pure pine associes may 
start wherever exposed acid rock or the like occurs. On such bare 
or exposed areas pine, free from any other woody species, pioneers by 



Fig. 37. Pure pine stand on ridge top north of Bunker, Reynolds County. 
Note the sparse herbaceous undergrowth characteristic of the coverage under a 
pure pine grove. 

seeding itself. This incursion by pine on open ledges and outcrops 
free from competitors results in a local pure stand. Species of blue¬ 
berry, locally called huckleberry, low-bush huckleberry (Yacdnium 
vacillans var. crinitum), Vaccinium stamimum and its var. neglectv/m, 
and farkleberry (Yaccinium arboreum var. glameseem) comprise the 
climax understory in the pure pine associes. The herbaceous ground 
cover under pure pine is very sparse, consisting mostly of Lespedeza 
promrtAem andD. repens, horsemint {M(ymrdaBradburiana), catgut 
(Tepkrosia virginiana), dittany (Punila origanoides), tick trefoil 
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{Desmodium marilandieum and D. rotundifolium), and pussy toes 
{ArUennaria plantaginifoKa). Species of Panimm {P. linearifolium, 
P. dichotomum, P. eommutatum var. Ashei, and P. lanuginosum var. 
fasciculatum), slender fescue grass (Festuea octoflora var. teneUa), oats 
grass {Danthonia spicata), species of Car ex (C. hirsutella and C. 
artitecta), broom sedge (Andropogon virginicus), and blue-stem (An- 
dropogon scoparius and A. provincialis), comprise the dominant 
grasses and sedges. Such pure stands of pine today occur around 
Pickle Creek and River Aux-Vases in Sainte Genevieve County, and 
in portions of the Piney and St. Francis River country. Extensive 
lumbering has diminished much of the pine stands, and pine 
forests were formerly much more numerous in many places than 
they are today. 

(2) Much more common than the pure pine associes is the mixed 
oak-pine associes, which may have several variations. The associes 
may consist of (a) black jack and post oak with pine, or (6) black oak, 
mockernut hickory, and Ozark hickory with pine, or of (c) white, 
black, and scarlet oak, Ozark hickory and shagbark or mockernut 
hickory with pine. The last type is the commonest and climax stage, 
in which pine is associated with the dominant or climax species of 
the oak-hickory association. This last stage develops from the 
second, which in turn proceeds from the first stage of succ^ion with 
the pine. 

Variations in Stage No. 2: 

(а) The first type, with black jack, post oak, and pine usually 
develops in an area where a pine stand is contiguous to a black jack- 
post oak woods. At the zone of contact between the two some of the 
black jack and post oak seed themselves in natural openings in the 
pine forest, and in time form a mixed forest with the pine. In other 
words, the oak has penetrated into the pine forest rather than vice 
versa. The black jack and post oak also may enter a pine stand when 
the latter is developed on bare sandstone or chert outcrops. Such 
exposures of acid rock or even shallow soil areas with acid rock near 
the surface may give a foothold here and there for pioneer black jack 
and post oak. Once these oaks take hold, they begin to increase in 
other openings and again the mixed tjrpe occurs. 

(б) Kne grows faster and consequently taller than black jack 
and post oak and is never actually dominated or towered over by 
them. In time, however, black oak, together with the hickories 
mentioned in the second type, invades the black jack-post oak-pine 
a^ode^ and enters into competition with the pine, finally suppress- 
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ing, by over-shading, the black jack and post oak. The oaks or 
hickories, while they do not succeed in overtopping the previously 
existing growth of pine with its more rapid rate of growth, may elimi¬ 
nate it by over-shading and crowding out the seedling pines. 

(c) The third and climax stage of mixed oak and pine occurs after 
white and scarlet oak penetrate the last associes. This climax t3^e 
is best developed on the narrow ridges and upper slopes of hills or 
heads of ravines and draws (fig. 15). A similar understory of species 
of Vaccinium dominates this associes; likewise, the herbaceous ground 
flora and grass associes is the same, with the exception that it is 
usually more luxuriant and of greater density than in a pure pine 
associes. The commonest mosses in this associes are Leueohryum 
alhidum, Catharinea, Dieranum scoparium, Polytrichum ohiense, Cir- 
riphyllum Boscii, and Aulaeomnium heterostichum. Other shrubs 
besides Vaccinium in this associes are greenbrier (Smilax glauca 
var. leurophylla), smooth sumac (Rhus glaira), and winged sumac 
(Rhus Copallina). There is usually an abundance of broom sedge 
(Andropogon virginicus) and little blue-stem (Andropogon scoparius) 
in this stage. 

The existence of pure pine stands of greater extent than those 
today will be discussed in a later portion of this paper. 

V. WHITE OAK-RED MAPLE ASSOCIATION 

(Quercus alba-Acer ruhrum) 

The last association to be discussed is that of white oak-red 
maple (Quercus alba-Acer rubrum). This would probably be 
united by. Weaver and Clements with the oak-hickory association, 
but it always takes its origin from the same t 3 T)e of topographical 
expression and is so distinct that it seems a most natural one. This 
association commonly develops from drainages in acid soil areas, 
such as slight draws in ravines, heads of tributaries of streams, and 
upper slopes of hills and ravines. It may be initiated in the following 
manner: From the run-off following rains along the angle of dip of a 
slope, an otherwise level, broad plateau may develop a slight draw 
(or wash), which eventually serves as a path (or course) along and 
down which rainwater will trickle. 

(1) This draw is occupied by the first stage, the flowering dog¬ 
wood-sour gum (Cornvs fiorida-Nyssa sylvatica) associes. These 
two trees pioneer with sassafras. 

Sometimes on gravel washes which b^m high or far up the 
ravines at the headwaters of a tributary, Ozark witch hazer(i?awMi- 



398 Field Museum op Natural History—Botany, Vol. IX 

mdis verrialis) may be found, and in such places Ward’s willow may 
also be present. The Ozark witch hazel occurs on draws which lead 
eventually into a stream or tributary of a stream, but is not found 
where an upland slope does not lead directly into a tributary. 

On the gravel wash or cherty draw of the first stage of succession 
shrubby St. John’s-wort {Hypericum proKfieum) and hazel {Corylus 
americana) are often found. 

(2) As the drainage head becomes more deeply dissected and a 
larger and deeper ravine develops, other species enter, and by this 
time red maple, which had previously made its appearance in the 
first associes, now becomes the dominant member, with moekemut 
hickory, to form the second stage of development, the red maple- 
mockernut hickory {Acer ruhrum-Carya tomentosa) associes. In 
this associ^ smooth sumac {Rhus glabra), winged elm (Ulmm alata), 
and serviceberry {Amelanchier canadensis) are found together with 
the other woody species of the preceding associes. Pine may enter 
at this stage where footholds on open, rocky places occur. The pine 
in such places is scattered because of the discontinuous nature of 
the openings and the consequent more or less crowded conditions for 
entering the associes. As one approaches the northwestern limit of 
the Ozark region, red maple and sour gum, here at their northwestern 
distributional limits within Missouri, gradually become less con¬ 
spicuous and drop out of the associes as important species, their 
places bang taken more conspicuoudy by serviceberry, Ozark hick¬ 
ory, smd flowering dogwood. 

As the ravine is deepened and more soil accumulates, the forest 
become well mixed with other species and a number of oaks of sour 
soil types ento”, such as white, scarlet, and black oaks. Northern 
red oak may occur; in this associes bittemut hickory often appears. 

(3) Although the white oak had made its appearance at 
an earlier stage of succession, it now become the dominant species 
with red maple and forms the final stage, the white oak-red maple 
{Quercvts aOta-Acer rubrum) associes. Low-bush huckleberry (Vac- 
cinium me^ns var. eriniium), farkiebory (Vaceinium arboreum 
var. glmcescem), and fragrant sumac {Rhus aromaiica) comprise 
the main understory shrub laya:, and in the southeastern Ozarks 
g^nbrier {Simkta: glauca var. leuropftyUa) should be included as a 
common member of the understory. The herbaceous ground cover 
consists of the usual thin, rocky, add soil dominants of catgut, 
dittany, and some others, such as bracken fern {Pteridium latius- 
etdwm), Lesipedmt hirta, and tick trefoil (Desmodium marHandieum 
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and r>. rotundifoUum), Aureolaria grandiflora var. dnerea, A. pecti- 
nata, A. calycosa (in the southeastern Ozarks), Aster Unariifolivs, 
Solidago hispida, and Houstonia longifolia. Other common species 
here are Euphorbia coroUata, Rosa Carolina, and R. subserrulata. 

This ravine formation develops in acid soil areas and as the 
headwaters enlarge the valley and ravine, the floras of the lower 
slopes and valley penetrate the richer slopes and ravine bottom of 




Fig. 38. South-facing limestone blufis along White River opposite Table 
Rock, Taney County, showing how a vertical cross section of this locality would 
include all stages in the devdopment of a flood-plain association, through the 
stages leading to the coverage of a limestone slope, and eventually, over a cherty 
substratum, to the stages leading to the oak-hickory climax. 

the new drainage with such species as pawpaw, Ammcan horn¬ 
beam {Carpinus caroliniana), spicebush, redbud, chinquapin oak, 
butternut, shagbark hickory, and mulberry, while the flora of the 
ridge tops, plateaus, and upper slopes descends somewhat and overlaps 
that of the ravine and drainage types. Thus, the flora may become 
very diversified as the head of a ravine is followed down its course. 
Red maple, sour gum, white oak, and mockemut hickory comprise 
the tallest dominants, with flowering dogwood, sassafras, and service- 
berry forming the conspicuous understory. One sees this association 
developed in all the ravines having acid soils and on all add soil 
slop.es along the dissected courses of streams. 

These assodations have been traced according to their origin 
smd place of development. While they have been discussed in detail 
separately and dis^imectedly, it should be emphasized that they 
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are all contiguous and overlapping. A good example of the close 
proximity of the associations is in connection with a limestone bluff 
along a river course. A vertical cross section of this bluff might 
reveal several stages in the development of the flood-plain flora fol¬ 
lowing the river (fig. 38), leading to a limestone bluff with its various 
associes from a limestone glade or eroded escarpment to a climax or 
stand of sugar maple-white oak; while directly overlying 
the limestone bluff formation might occur an eroded chert or sand¬ 
stone ridge covered by red maple-white oak or pine-oak association. 



Pig. 39. lUght half of picture in background in white is covered by Juniperus 
tirgimana overlying a limestone substratum; left half of picture mixed oak and 
pine overlying chert substratum. Shows how two totally unlike associations may 
develop side by side if growing on certain substrata. Along highway No. 19, two 
milffl north of Eminence, Shannon County. 

and on the broader plateau portion away from the hill slope might 
occur a climax oak-hickory association. 

Also, as a result of variations in substratum even on one hill¬ 
side and in the degree of eroaon of the substrata, part of an associa¬ 
tion may be in some stage of development located amidst another 
assodation. This is a common occurrence on some limestone slopes 
where chat has been exposed along a draw or has been aoded from 
the surrounding lim^tone formation. This natural admixture of 
associations often r^ults in a mixture of the imdastory. The effect 
of the substratum upon the plant association which develops on it 
is wdl drown where one part of a hillside which has a lim^tone sub¬ 
stratum develops the calciphilous red cedar associes, while adjacent 
to the latter on a ch^ty soil is developed the'oxylophilous southern 
yellow ^e associes (figs. 39 and 40). 
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SUBCLIMAX STAGES IN THE OZARKS 

Throughout the study of natural succession in the Ozarks, vari¬ 
ous subclimax stages were observed in the different associations. 

(a) There are two subclunaxes possible in the successional stages 
over an eroded limestone substratum covered eventually by a sugar 
maple-white oak association: (1) a red cedar subclimax, and (2) a 
chinquapin oak subclimax. The former {Juniperm virginiana) type 
may persist as long as eroded limestone bluffs or glades remain. 
Red cedar is a pioneer and monopolizer of such limestone-barren 
areas. Ozark uplifts followed by erosion have been the natural 
means of preserving such areas, which have been constantly occupied 
and reoccupied by cedar. As long as a bare rocky limestone sub¬ 
stratum occurs, cedar will be its dominant occupant. Dynamiting 
of limestone areas to open up new exposures of rock, or artificial 
prevention of soil cover over the limestone barren are methods by 
which the area could be enlarged, if desired. Also, cutting so that 
only cedar is left will again bring on a cedar associes, since, being 
a light-demanding species, it will pioneer on open places. 

(b) Another subclimax, that of chinquapin oak {Querms Muhlen- 
bergii) is reached on south- and west-facing limestone slopes. As 
already explained, the covering up of a red cedar glade eventually 
leads to dominance of the chinquapin oak stage. This may eventu¬ 
ally culminate in the climax sugar maple, but a subclimax of the 
chinquapin oak may be reached on south- and west-facing slopes. 
At least, on such slopes chinquapin oak can last indefinitely because 
the greater exposure and drouth, and the windswept nature of such 
slopes, tend to keep chinquapin oak dominant and at the same time 
prevent sugar maple from encroaching upon such dry exposures. 

(c) Another subclimax is reached in the development of the 
flood-plain flora. As will be recalled from discussions above, the 
flora of the flood-plain areas culminates in a sugar maple-bittemut 
hickory climax associes. It is possible before this climax stage is 
reached for a subclimax of elm in the elm-ash associ^ to be developed. 
A subclimax of elm may continue as long as conditions are unfavor¬ 
able for the entrance of sugar maple into the associes (example No. 
161). This may occur in several ways. If, for example, a flood-plain 
flora is developing within a region surrounded by acid soils of sand¬ 
stone or chert, and the acid soils prevent entrance of sugar maple 
upon the slopes underlain by such rock, the elm in the valley would 
reach its dominance and not become eventually dominated by sugar 
maple, as would be the case if it were in a r^on surrounded immedi- 
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ately by limestone substrata. Also, a subclimax of elm would be 
reached in a region outside the distributional limits of sugar maple. 
Besides, in a flood-plain region developed where there are no rock 
exposures, such as in a prairie area, or in a flood plain in a late stage 
of valley development where the flood plain is several miles wide 
bordered by low hills with few or no outcrops, the subclimax of elm 
may be attained. 

(d) Just as a subclLmax of red cedar may be reached on an eroded 
limestone slope, so may a subclimax of southern yellow pine be 



_ _Fig. 40. Right halt of picture in background in white is covered by Juniperus 
nrgmiana overlying a limestone substratum; left half of picture mixed oak and 
pine overlying chert substratum. Shows how two totally unlike associations may 
develop side by side if growing on certain substrata. Along highway No. 19, 
two miles north of Eminence, Shannon County. 

attained on an eroded sandstone or chert slope, ledge, or bare rock 
exposure. Pine is a pioneer on such rocky ledges and once it has 
gained a foothold on these areas, it monopolizes and takes possession 
of them. As long as pine has the open rock free from other woody 
spedes and undisturbed so that it can continue to invade and reseed 
on such ar^s, it will remain dominant and uncontaminated and so 
form a pine subclimax. In other words, as long as pine has penetrated 
the acid rociy m-ea first, and the thin, acid soils continue as such, 
pine will form a dominance of a subdimax stage. This natural 
piooeo^ng of pine on undisturbed, light, open territory is the basis 
for an understanding of the past history and the future of pine in the 
Cteark fpr®ts. In the past there were xmdoubtedly more stands of 
pine of larg«- and in many cases purer extent than there are today. 
This is bcahe put by logging records, by reports by early geologists 
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and scientific observers thronghout the Ozarks, such as those of 
Shumard and Broadhead, and by reports of older settlers and “old- 
timers” within the r^ion. Some of the records of pure pine stands 
from the latter sources were, no doubt, exaggerated, since early 
lumbermen and settlers frequently judged as pure a stand composed 
of 80-90 per cent pine, or, in other words, were “pine-minded” where 
the pine occurred in thicker and purer stands. According to some 
settlers, the entire country was covered with pine. When such re¬ 
ports are more critically traced to their sources, it is usually dis¬ 
covered that pine was found on the upper slopes and narrower ridges 
while the ravine bottoms and broader plateau expanses were occu¬ 
pied by oaks and hickories. 

The natural pine succession in itself helps to explain the previous 
greater dominance and abundance of pine. As has already been 
explained, as soon as black jack and other oaks penetrate a pine 
stand, that purity of stand is gone forever, since the various hard¬ 
woods continue to compete and the pine is unable to suppress their 
continued development, with the result that a mixed oak-pine forest 
is developed. The demand by pine for light plus no competition 
explains the reason why pine in the Ozarks today will not reseed 
itself to a pure pine stand in an existent oak-pine forest. But pure 
pine stands may be seen today where pine is spreading into bare, 
sterile, or fallow fields overlying acid soil, or onto bare, acid rocks, 
or over thin, acid soils recently exposed by bums, road cuts, or dyna¬ 
miting. Since it is well known, by records of scientific travelers 
throughout the Ozarks, and by reports of settlers and surveyors, 
that many portions -of the upland Ozark plateau now forested were 
open prairie a hundred years or more ago, and since many such up¬ 
land areas included open sandstone or chert ledg^ or outcrops, it is 
reasonable to believe that pine in pure and large stands pioneered 
and occupied such open areas. Present areas of similar nature sup¬ 
port a dense pine growth and it seems likely that past areas would 
have had the same ecologic expression. 

While pin^ existed in denser and purer stands many 3 mars ago, 
there were nevertheless upland forests of oak and mixed oak-pine. 
The records of earlier surveyors and scientific travelers not only 
record the “pineries” but also call attention to upland forests of oak 
and oak-hickoiy, alternating with pine. The oak and oak-hickory 
association always has been common in the Ozark region, but as a 
rmilt of lumbering the pine forests, oaks and hickories have pene¬ 
trated more into the areas occupied by the latter and have become 
even commoner than previously. This also is borne out by ^lier 
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settlers’ observations. In other words, oak becomes a real rival to 
the pine, and the latter can merely hold its own, and is unable to 
seed itself to advantage or gain dominance once it becomes mixed 
with oak and hickory. If most of the oaks and hickories are cut, 
pine has a clearing again of open and light, more or less undisturbed 
territory, and will seed itself in such situations. This condition 
may readily be seen today in driving over highways in the Ozarks 
where pine seedlings may be observed pioneering on the bare, open, 
acid soils along the road. 

The facts that today on bare or open, acid, sandstone or chert 
ledges or acid soil prairies, the blue-stem grasses (Andropogon seo- 
parius and A. provincialis) dominate, and that these same grasses 
appear commonly in protected or unburned areas in pine and pine- 
oak forests, seem to offer proof that pine enters such prairie grass 
areas and that imder a condition of an open forest these same grasses 
continue to grow (fig. 34). Thus, the forest has occupied and is 
occupying the prairie, and the blue-stem and other prairie grasses 
now found in pine and pine-oak and other forest types merely remind 
us of the former existence of that area as a prairie, rather than as a 
forest type. In other words, the forest has gradually been encroach¬ 
ing upon the prairie rather than vice versa. 

As one goes northward and northwestward along the border of the 
Ozarks, pine becomes less and less conspicuous, while oaks and 
hickories become commoner. The chances of the occurrence of pure 
pine stands diminish as one goes toward the boundary of the Ozark 
r^on, while the chances of the occurrence of mixed pine-oak and 
oak-hickory stands increase. Thus, around the Dillard camp area 
in the Clark National Forest Purchase Unit and in other places in 
fbat region pine is absent, being too near its northern limit or as far 
as its past geological migration has permitted it to go. However, 
I)Ost and black jack oak and Ozark hickory in that region are sup¬ 
ported by an upland acid soil, and pine could easily be planted on 
such a soil and could become common, provided the necessary light, 
open, undisturbed conditions could be given. This would , apply 
elsewhere on existent acid soil areas. 

PLANT INDICATORS OF ACIDITY AND ALKALINITY 

On account of the unglaeiated condition of the Ozarks, with 
residual soils and rock outcrops eversrwhere, the relationship be¬ 
tween the occurrence of a spedes and its underlying substratum is 
very obvious. It is true that other factors, such as the exposure 
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of the slope, i.e. whether north or south, or the proximity to water, or 
exposure to sunlight, play an important r61e in affecting distribution 
of the various species, but the factor of the soil acidity in relation 
to the rock from which the soil has been derived appears to be the 
most important one in determining distributions of many species. 
This is most apparent wherever the soil is thin and the rock sub¬ 
stratum is near the surface or exposed as bluffs, ledges, and the like. 
So frequently is the same species found on particular soils of an acid 
or alkaline reaction, that many species are actually indicators of 
certain types of soils. 

The acid soils of the Ozarks are derived from sandstone, cherts, 
and flints, or granitic rocks, while the alkaline types originate from 
limestones and dolomites. The ridge tops and upper slopes of many 
of the hills in the Ozarks are mostly acid in soil reaction because they 
are underlain by either sandstones or cherts. This is one reason why 
pine occurs largely on ridge tops and upper slopes. The limestones, 
on the other hand, are exposed mainly as bluffs and in outcrops 
along the streams and from the bases of hills to two-thirds or three- 
fourths the way up the slope, and these give rise to alkaline soils. 
Draws in the heads of ravines which usually originate in the upper 
cherty portions of the upland are generally of an acid nature. Plant 
species of alkaline soils are often found on neutral soils as well. The 
alluvial soils and those found in the development of the flood-plain 
flora are usually t 3 p)es about neutral in reaction and there no plant 
indicators are found on them. White oak is foimd on all t 3 ?pes of 
soils, both acid and alkaline, dry and rocky as well as alluvial, and 
does not indicate any particular acidity type. 

(o) The following species in the Ozarks are plant indicators of 
acid soils, and where limited to certain associes the name of that 
associes is given immediately after the scientific name: 

Agrostis (Agrostia Elliottiana) 

Aster (Aster limriifolius) 

Bastard toadflax (Comandra Richardsiana) 

Bedstraw (Galium arkansanum) 

Bedstraw (Galium pilomm) 

Black jack oak (Qtiereus marikmdiea) 

Black or sour gum (Nyssa sylvatica) 

Blue curls (Triekoatema diekotomum) 

Blue-stem (Andropogon scoparius var. genuinus) 

Bluet (Houstonia longifolia) 

Bracken (Pteridium laiiusculum) 

Broom sedge (Andropogon EllvMii) 

Broom sedge (Andropogon virginieus var. genuinus) 

BulbostyUs (Btdbostylis eapiUaris) 

Bu^ clover (J^espedeza Mrta) 
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Bxisii clover {Lespedeza procuTnbens) 

Bush clover (Lespedeza repens) 

Bush clover (Lespedeza virginica) 

Catgut, hoary pea (Tephrosia virginiana) 

Cinquefoil (Poterdilla caruadensis var. villosissvma) 

Cinquefoil (Poterdilla simplex) 

Crotonopsis (Croionopsis elliptica) 

Dropseed (Sporobolus vaginiflonis) 

Early bunch grass (Sphenopholis nitida) 

Fall witch grass (Leptoloma cognatum) 

False dandelion (Krigia Dandelion) 

Farkleberry (Vaccinium arboreum and var. glaucescens) 

Goldenrod (Solidago hispida) 

Greenbrier (Smilax glauca var. leurophylla) 

Harvey’s buttercup (RannricuLus Harveyi) 

Hedgehog club-rush (Cyperus ftliculmis) 

Hedgehog club-rush (Cyperus omlaris) 

High-bush huckleberry (Vaccinium stamineum and var. neglectum) 
Indian grass (Sorghastrum nutans) 

Knotweed (Polygonum tenue) 

Ladies’ tobacco (Ardennaria plantaginifolia) 

Liverleaf (Hepatica americana) 

Low-bush huckleberry (Vaccinium mcillans and var. eriniium) 
Moekemut hickory (Carya tomentosa) 

Ozark hickory (Carya Buckleyi var. arkansana) 

Panic grass (Panicum depauperatum) 

Panic grass (Panicum dichotomum) 

Panic grass (Panicum lanuginosum var. fasciculatum) 

Panic grass (Panicum linearifolium) 

Panic grass (Panicum perlongum) 

Panic grass (Panicum sphaerocarpon) 

Paspalum (Paspalum ciliaiifolium var. Muhlenbergii) 

Pencil flower (Stylosanthes biflora) 

Pine-weed { Hypericum gerdianoi^s) 

Pinweed (Lechea tenuifolia) 

Pinweed (Leckea viUosa) 

Post oak (Quercus steUata) 

Poverty grass (Aristida dichotoma) 

Red maple (Acer rubrum) 

Rough buttonweed (Diodia teres) 

Rush (Jurums marginaius) 

St, Andrew’s cross (Ascymm hypericoides var. multicaule) 

Scarlet oak (QwcrcMS coccmea) 

Sedge (Car^ artitecta) 

Sedge (Carex hirsfudeUa) 

Sedge (Carex urtd>eUaia) 

Sensitive pea (Cassia nictiians) 

Servieeberry (AmelaneMer canadensis) 

Slender fescue grass (Festuca odoflora var. tendla) 

Southern red oak (Qmreus falcata) 

Southern yellow pine (Pinus echinata) 

Spiderwort (Tradeseaniia longipes) 

Stax violet ( Hous^ia pusiUa) 

Sundxoi^ UnifoUa) 

Ti^ trefcS (Desmodium laeidgahm) 

Tick treloli (Desmodmm marikmdieum) 
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Tick trefoil (Desmodium nudiflorum) 

Tick trefoil {DesTnodium ohiumm) 

Tick trefoil (Desimodium rotundifolium) 

Triple-awned grass (Aristida oligantha) 

Turkey pea (Clitoria mariana) 

Violet {Viola triloba and var. dilaiata) 

Wild honeysuckle, pink azalea {Rhododendron nudiflorum var. roseum) 

Wild oats grass {Danihonia spieata) 

Woodrush {Luzvla campestris var. bidbosa) 

Yellow star grass {Hypoxis hirsuta) 

(6) The following species in the Ozarks are plant indicators of 
alkaline soils, and where limited to certain associes, the name of that 
associes is given immediately after the scientific name: 

Asclepiodora {Asclepiodora viridis); BotUelom-Rtidbeckia associes 
Bedstraw {Galium virgatum); cedar associes 
Blue ash {Fraxinus quadrangvlaia); chinquapin-ash associes 
Buckthorn {Rhamnus lan^eolata) 

Calamint {Saiureja glabella var. anguslifolia ); Bouteloua-Rudbeckia associes 
Chinquapin oak {Quercus MuJUeubergii); chinquapin-ash associes 
Chittim-wood {Bumelia lanuginosa) 

Cowbane {Oxypolis rigidior) 

Crosswort {LysimacMa longifoUa) 

Early meadow rue {Thalictrum dioicum) 

Evolvulus {Evolmilus NiJiMaUianv^);BoutelotM~Rudheck^ associes 
False aloe {Agave virginim); Bovieloua-Rudbeckia associes 
Wood's hellebore {Yeratrum Woodii) 

False pennyroyal {Isanthm hraehiatus) 

Feverfew {Parthenium hispidum); BotiUhm-RiLdbeekia associes 
Goldenrod {Solidago Drummondii) 

Grass-of-pamassus (Pamassia grandifolia) 

Heliotropium {Heliotropium teneUum); cedar associes 
Houstonia {Homtonia nigricaTts); cedar associes 
Indian cherry {Rhamntis carolintaTia var. mollis); cedar associes 
Kentucky blue grass {Poa prafensis) 

Leavenworihia uniflora; Boutelom-Rudbeckia associes 
Liverleaf {HepaMca acutiloba) 

Melic grass {Melica niiens); cedar associes 

Mi^uri primrose (penoihera missourensis); cedar associes 

Mountain mint (Pycnanihemum virginianum) 

Prairie clover (Peicdostemum purpureum); Bouteloua-RudhecMa associes 
Red cedar {Juniperus virginiana) 

Rudbeckia {RuMeckia paludris) 

Running stmwberry-bush (Evmymus obovaius) 

Rush (Junetis diffusissimm) 

Sandwort {Arenaria pattda); Boviehiia-Rudheckia associes 
Satin grass {MuM&tihergia sobolifera) 

Schneck’s red oak {Quercus Shumardii var. Schneckii); chinquapin-ash assodes 
Scurfor pea {Psorcdm ienuiflora); cedar associes 
Sedge {Carex ebumea) 

Sedge {Carex leptaUa) 

Side-oats grama grass {Boutehua curtipendula) 

Slippeiy elm ( UlmusfuXva) 

Sugar maple (Acer sacekarum var, glaucum) 

Tansy mustard {Descurainia pinnaM var. brachycarpa) 
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Umbrella grass (Fuirena simplex) 

Vervain (Verbena simplex); cedar associes 

Whitlow Grass (Drdba mrieifolia); Bouteloua-Rvdheckia associes 

Widow's cross (Sedum pulchellum) 

Wild columbine (Aquilegia canadensis); chinquapin-asli associes 

Wild onion (Allium stellaium); cedar associes 

Most of the acid soil indicators occur in woods of either red maple- 
white oak, oak-pine, or oak-hickory associes. Those most indicative 
of calcareous soils are found, especially in the first few stages, in the 
covering of the limestone glade, first the limestone glade, then the 
“cedar” stage, and fiutially on to the chinquapin oak and eventually 
sugar maple stage. 

ECOLOGICAL VARIATIONS INDUCED BY BURNING, 
LOGGING, CLEARING, AND OTHER UNNATURAL CAUSES 

The various units and their succession *as above discussed repre¬ 
sent the natural and t 3 q)ical manner in which the vegetation has 
developed. There have, however, been various factors at work, such 
as burning, overgrazing, logging, and erosion, which have often 
helped to change the natural aspect of the succession. The present 
picture, therefore, in places, represents a hodgepodge, because while 
the association is still recognizable as a unit, the component species 
of its various stages have been suppressed at one time or in one section 
while accelerated at another period or in some other portion. This 
has led to an unbalanced and often unnatural appearance of the 
association. The various factors which cause this variation also 
work unevenly. Burning alone may cause certain changes in the 
normal course and rate of development, while over-grazing or logging 
alone may effect still other changes. When, however, instead of one 
of these acting alone there is a combination of burning, logging, and 
over-grazing, the effect of an unequal rate of development of the 
various species may be visualized. 

Burning .—Burning has very definite results on succession. 
In taking stock of bums both the forest cover and the herbaceous 
ground flora must be considered; too frequently only the effect on 
the former has been stressed. Spring bums do considerably less 
damage than summer burns, so far as the effect on the succession is 
concerned, as they only retard it or keep it at a standstill. The 
herbaceous ground flora does not suffer extensively from a spring 
bum; a few of the more tender species may perish here and there as a 
result of diminished humus cover, but in general the ground cover 
remaiiK at a standstill from year to year (fig. 41). The effect of 
^ring bums on tihe forest and understory is even less than that 
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on the herbaceous ground cover. The trees and shrubs after spring 
burns throw out new foliage; some become scorched here and there, 
but the killing effect is negligible. The quality of the timber does not 
suffer nearly as greatly from spring burns as from the scarred effects 
left on the wood by summer burns. Repeated annual spring burning 
for a few years merely destroys the yearly leaf litter, and thereby 
keeps the soil light and more or less open, preventing the accumula¬ 
tion of a dense leaf litter. This naturally allows those species which 



Fig. 41. Effect of a spring bum, showing a very light density of forest floor 
coverage. Note the open patches of soil between the herbs. Twelve miles north 
of Poplar Bluff, T. 26 N., R. 7 E., sec. 20 and 21, Butler Coxmty. 

favor light, open ground, relatively free from leaves, to become 
commoner and more or less dominant.^ 

Gradually, however, annual spring burnings wear down the soil 
cover, and if continued over many years—^perhaps 20 or 30—^soil 
may be worn down to its underlying rock substratum, which in the 

1 At this point it may be stated that most of the bums observed occurred on 
acid soil substrata, either upland slopes, ridges, and broad plateaus, or ravines and 
draws in acid soil areas; therefore, in the oak-hickory, red maple-white oak, or 
oak-pine associations. No burns were observed within the limestone soil areas of 
the sugar maple-white oak association. This may be due to the fact that most of 
the limestone areas are in broken, rough country in the form of bluffs or glades, 
usually next to streams, a type of country seldom fired by the Ozark people, while 
the commonly fired hilltops and adjoining uplands and ravines have an underlying 
acid substratum of eroded chert, flint, or sandstone. Thus, there are perpetuated 
upon such places species found on light, open, acid soils, such as catgut (Tephrosia 
virginiam), dittany (Cunila origaTmdes), pussy toes {ATiiennaria plarUaginifolia), 
horsemint {Monarda Bradburiana), bracken fern (Pteridium and 

various species oiLespedeza and tick trefoil (Desmodium rotundifoUum, D. Dillmii, 
D, D. dbtimm, and others), sensitive pea (Cassia niditam), cin¬ 

quefoil (PotentiUa simplex)^ and oats grass (Danthonia spicaia). 
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case of much of the Ozarks is Roubidoux sandstone or chert. Thus, 
in many parts of the Ozark region many flinty hills are so exposed 
that they resemble a barren rock pile. In such cases the soil is worth¬ 
less and will support only a sparse cover, much more sparse than 
before, and this sparse cover is very often dominated by the worth- 



Eig. 42. Damage done by summer bum, along bigh'way No. 49, just south 
of Black, Reynolds County. The bum occurred on June 25 and the picture was 
takmi August 14 of the same year. Note how the area was burned down to the 
chert substratum, and how the sumac (Rhus CopaUina) has already sprouted at 
the bases of the stems. 

less oats grass {Dmlhoma spicaia). If practiced for many years, 
^ring burning leads eventually to destruction of a soil cover and 
caus^ the he'baceous ground cover to rev«"t to an earlier stage of 
suco^on. 

The effect of a spring bum on the succession is rather slow com¬ 
pared wi& tJiat of a summer bum. Summ» bums cause serious 
scare on tiie bark whidh leave impressions in the wood, so that its 
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quality is injured. Summer burns do not kill the older trees but 
only the lower branches of some of the younger ones, but very often 
one-year-old to twenty-year-old saplings are killed. Saplings are 
killed from the tops to the base of the stem, and if they come back 
thereafter, it is from the sprouting of underground shoots (fig. 42). 



Fig. 43. Same burn shown in Fig. 42. Note damage done to the herbaceous 
vegetation. 


The understory succession may be set back from one to twenty years 
as a result of a summer burn. Usually a summer bum throws back 
the stage of succ^sion only a few yeara. 

The effect of a summer bum on the herbaceous ground cover is 
much more abrapt and deteriorating (fig. 43). The more tender 
herbaceous growth is killed outright and many species usually do not 
recover enough to come up again from grouts. Thus many ^ecies 
are lost in that area for a while and may not return for many years, 
and in the case of some selective types, may never return. As a rule. 
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however, members of the Leguminosae, Compositae, Euphorbiaceae, 
and Gramineae survive summer burns sufficiently to come back from 
underground shoots. Species of Lespedeza and Desmodium, catgut 
(Tephrosia), Rosa, Antennaria, Panicum, Danthonia, Car ex, winged 
and smooth sumacs (Rhus CopalUna and R. glabra), flowering 
spurge {Euphorbia corollata), and a few others come up again after 
summer bums. The succession of the herbaceous ground cover is, 
however, set back several years, because summer bums wear the soil 
away to the rocky substratum stage so much sooner (fig. 42), and 
the more this condition is approached, the more rapidly the earlier 
stages of ground vegetation are reached. 

These spring and summer bums do not at the time of their oc¬ 
currence destroy all the herbaceous ground cover of an area. Most 
of it is taken, but patches here and there are left untouched, and 
species from these unburned patches have the advantage of repro¬ 
ducing their kind over the barren area without much interference, 
so that certain species sooner or later may dominate the burned 
areas. Summer burns may be said to wear down the soil cover more 
rapidly than spring bums and throw back the succession more 
quickly to an earlier stage of development. 

Burning in general has a deteriorating effect by diminishing most 
of the palatable forage grasses, and this is an important issue in the 
entire question of bums. The grass that used to be the commonest 
and best range grass in the Ozarks was blue-stem (Andropogon 
scopanws mostly, with some A.provineialis). This covered large tracts 
in open oak-hickory and oak-pine woodlands and occurred in great 
density. Blue-stem and broom sedge {Andropogon virginicus), species 
of Panicum, Sorghastrum nutans, and species of Carex {C. artitecta, C. 
Mrswtella, and others), were common. Wild oats grass {Danthonia 
spicata) was much less common then than today, because the other 
grasses prevented its development. As fires increased and annual 
burning became commoner with increased settlement, the density of 
the important grasses became less and less. Finally, in many places 
the stage was reached where bare, open places existed, and became 
commoner as grass and other herbage grew less dense. This tsrpe of 
light, oprai, rocky soil habitat became the territory which wild oats 
grass {Dantkmia spkcda) most favored. It increased in such open, 
rocky mreas and in time became dominant, until now it is the com¬ 
monest grass of the upland acid slopes and ridges. It is not a good 
forage grass, and its establishment on fight, open, rocky soil areas 
cauaed by burning indicates the harm caused by repeated a n d un- 
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controlled burning. If the people in the Ozarks burn their forests to 
get a cover of more grass for forage, they are being deceived into 
believing that oats grass is good, while as a matter of fact it is 
inferior. 

The rate of deterioration or reversion to an earlier and earlier stage 
of the ground cover is directly influenced by the slope gradient. In 



Fig. 44. Flat ridge top in Quereus alba-Querem siellata woodland, four miles 
northwest of Bunker, Reynolds County. Note thick leaf covering with resultant 
scarcity of undergrowth. 


the case of a steep slope, the soil is worn down much more rapidly to 
flint or sandstone than in that of the flat upland ridge or plateau. 
With the latter a very much longer period of time is required to wear 
the ground down to a rock substratum. 

Shading and the density of leaf litter on the ground have definite 
effects on the herbaceous ground flora. For the most part, shading 
and a dense ground cover produce a sparse ground flora, and a sparse 
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grass flora in particular. The following conditions serve to show the 
various types found within the Ozarks; 

(1) If the soil has been worn down as a result of continued fires 
to the flinty or sandstone substratum, and at the same time the woods 
are more or less open, the herbaceous cover is poor and the inferior 
oats grass {Danthonia spicata) is dominant among the grasses present. 

(2) If the soil as a result of scattered burns has been worn down 
so that it is still intact but also rocky and at the same time the woods 



Fig. 45. Queretis atba-Qiiercns veliiMna-Querats siellata woodland on flat 
ridge top, four miles northwest of Btinker, Resmolds County, near ridge top shown 
in Fig. 44. Note the dense sprout undergrowth, but poor herbaceous ground flora. 


are more or less open, the result is usually a rich and dense herba¬ 
ceous v^etation with grasses and l^umes dominating, and usually 
the better forage grasses, such as blue-stem {Andropogon scoparitts 
and A. provinciaMs) and panic grasses, predominate, while oats grass 
is inconspicuous. This is a desirable condition. 

(3) If the soil on a flat upland ridge or plateau is built up and 
covered by a dense forest of younger trees, the effect of shade and at 
the same time a dense leaf litter, is such as to produce a very sparse 
ground flora, the grasses being almost negligible (fig. 44). 

(4) If a finest such as is found in the preceding type, with built-up 
sail, is burned over and a dense stump sprout growth springs up, the 
sprouts act as wind-breaks and allow dense coverings of leaves to 
accumulate in their vicinity. Wherever these dense leaf piles appear, 
Ihe grasses are absent, specially oats grass. Some legumes, such 
as iespedeaa procunibens, may be pres«it, but the flora as a whole is 



Studies op the Vegetation op Missouri—I 415 

sparse. Only in light and rocky openings, between leaf piles or where 
rock is exposed, or around the bases of trees, does the ground flora 
become denser. 

(5) In areas protected from burns and at the same time with an 
open woodland, a variety of grasses return and in time approach their 
original dense growth. 

(6) In areas protected from bums but with a dense, crowded 
woodland, the shade and leaf litter are too great for a rich ground 
flora, and consequently the herbaceous flora is very poor, especially 
in grasses (fig. 45). The ground cover may then be dominated by 
the shade-enduring low-bush huckleberry (fig. 35). 

It appears that the densest growth of grasses of the better forage 
type is found in open woods protected from fire with a light, semi- 
rocky soil not extensively covered with leaf litter. If an area is 
repeatedly burned down, eventually to a rock substratum, oats grass 
becomes the most conspicuous grass. 

A light, open, rocky soil also harbors a rich variety of legumes, 
many of which favor such a rocky, thin, open substratum. Thus, 
after continued burning with reduction of soil, such species increase 
in numbers because of an increase in their habitats. It is therefore 
incorrect to speak of such species as' indicators of burning; rather 
they are species which appear in areas opened up by burning. The 
various herbs which are characteristic or commonest in areas opened 
by bums, or which tolerate burns, are the following: 

Bracken fern {Pieridinm laiitisculum) 

Bush clover (various species) {Lespedeza procumhens, L. repens, L, kirta, and 
L. virginica) 

Catgut (Tephrosia ntginiana) 

Cinquefoil (Potentilla simplex var, iypica) 

Dittany {Cunila origamides) 

Fleabane (Erigeron ramosus) 

Flowering spurge {Euphorbia eorollatd) 

Forked chickweed {Paronychia fastigiata) 

Greenbrier {Smilax glauca var, leurophylla) 

Horsemint {MonardaBradburiana) 

Ironwood (y emonia Baldwini) 

Japanese clover {Lespedeza striata) 

Pencil flower {Siylosanthes biflora) 

Penn 3 n*oyal {Hedeoma pvlegioides) 

Pinweed {Lechea tenuifolia) 

Pussy toes {Antennaria plantaginifolia) 

Rose {Rosa subserrtdata) 

Sensitive pea {Cassia niditans) 

Sweet everlasting {Onaphalium obiusifolium) 

Tick trefoil (various species) {Desmodium rotundifoUum, D. obiusum, and 
D* DiUenii) 

Wild indigo {Baptisia Uucardha and B. leucpphaea) 
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It will be seen that a great majority of these species belong to 
the pea and composite families. Catgut, dittany, greenbrier, Les- 
pedeza procwnibens, and Desmodium rotundifolium are especially 
common. 

The grasses which are commonest in such biuned areas are the 
following: 

Oats grass 

Species of Panicum, (P. diehotomum. and P. lanuginosum var. fasdcvlatum) 

Hair grass (Agrostis scabra) 

Sedge (Carex hirsuieUa) 

In woods which have been burned over and opened up, winged 
sumac {Rhus Copallina) and sassafras are the commonest woody 
plants to enter and consequently are indicators of burning in that 
sense. 

If, as these studies indicate, a great variety and density of legu¬ 
minous species appear on light, thin soils of the rocky, open type— 
the type most directly produced by burning, especially summer 
bums—it might be advantageous on turkey ranges or other similar 
areas where leguminous foods are of high value, to burn, under con¬ 
trolled management, every five to ten years in order to revert the 
herbaceous ground cover to an earlier stage of succession where the 
leguminous flora will be at its maximum development. If this is 
not done, the natural succession of the ground flora, where fires 
are eliminated and where leaves consequently would accumulate 
and shade increase, would be towards a suppression of grasses and 
legumes, resulting in less abundance of turkey food. 

Logging .—The effects of burning are thus found to be varying 
in degree and must be considered from different angl^. The effects of 
logging on the natural succession of a forest are equally interesting. 
When tall trees are removed from a forest, the result is an open, sunny 
place where previouMy more or less shaded conditions existed. This 
creates a habitat within the forest equivalent to a prairie opening, 
and allows species which favor open and sun-lit conditions to enter, 
penetrate, or spread. Very often some species which come in on 
repeatedly cleared areas are the same as appear in burned-over areas, 
because amilar habitats are created by burning and repeated clear¬ 
ing. In the case of a minor amount of cutting in a forest, done only 
rarely, the migration into that area of light-demanding species is not 
great. However, where repeated clearing continues, a number of 
species are commonly found which are more or less characteristic of 
open areas. The herbaceous species which may be called indicators 
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of repeated clearing, although they are merely species coming in on 
light, open soils, are the following: 

Bitterweed (Helenium tenuifolium) 

Black-eyed Susan (Rudbeckia hirta) 

Bracken fern {Pteridium latiusmlum) 

Broom sedge (Andropogon virginiem) 

Bush clover (Lespedeza virginica) 

Buttonweed (Diodia teres) 

Dewberry (Rubus jlagellaris) 

Everlasting {Gnaphalium purpureum) 

Field sorrel (Rumex Acetosella) 

Fleabane (Erigeron ramosus) 

Flowering spurge (Euphorbia corollaia) 

Forked chickweed (Paronychia fastigiata) 

Greenbrier (Smilax glauca var. leurophylla) 

Ironweed (Yernonia Baldwini) ^ 

Japanese dover (Lespedeza striata) 

Mullein (Verbascum Thapsus) 

Pennyroyal (Hedeoma pulegioides and H. hispida) 

Pinweed (Lechea tenuifolia) 

Pussy toes (Antennaria plantaginifolia) 

Thistle (Cirsium lanceolaium) 

Wild indigo (Baptisia leucantha and B. leucophaea) 

Wild petunia (Ruellia caroliniensis) 

Yarrow (Achillea Millefolium) 

Yellow hop clover (Trifolium procumhens) 

The commonest species which appear on such areas are bitter- 
weed, yarrow, greenbrier, and flowering spurge. Oats grass is by far 
the commonest of the grasses. Among the commonest shrubs are 
smooth sumac {Rhm glabra) and winged sumac (Rhus Copallina). 
Sassafras, persimmon, post and black jack oak, and winged elm are 
the only trees which are commonly found in or come into repeatedly 
cleared areas. The first woody species to spread into an opening in a 
forest induced by repeated clearing or logging are the smooth and 
winged sumac and sassafras. The natural home for these species is 
open prairie, borders of woods, or openings in woods. Thus, when 
conditions are created within a forest by clearing which establish an 
open habitat, these shrubs and trees are first to pioneer in response to 
their light-demanding requirements. 

Repeated Clearing and Logging .—The effects of repeated clearing 
and logging are not as harmful as repeated burning. Logging and 
clearing merely open up the soil cover and xmderstory, but do not 
materially disturb the understory or reduce the soil cover to the 
bare substratum as does repeated burning. If grasses of 13ie better 
forage type are already present in sufficient numbers when the clearing 
occurs, they are thereby benefited, because new open placid and an 
increase of favorable habitats are created. Thus, under such eon- 
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ditions, grasses will increase in density, as will also legumes and 
composites and other light-demanding herbs. If, however, the soil 
has been worn down badly as a result of repeated burns, and the area 
is simultaneously or subsequently cut over, the worthless oats grass 
(Danthonia spicata) becomes more plentiful. In many instances it 
was observed that grasses were most plentiful and in greatest density 
in areas which had been opened up by logging but protected from 
fires. Thus, for best grazing ranges, it might be advantageous to cut 
over in part and at different times an area already covered with good 
forage grasses, so as to create more openings and sun-lit areas to be 
occupied by an increasing number of grass species. 

Repeated clearing and logging result in such a mixture and con¬ 
fusion in the natural forest succession that it is at times difficult to 
interpret the stage at which it has arrived in a given forest. There¬ 
fore certain species are thinned out, and instead of the succession 
carrying on toward the climax stage, the earlier species of the succes¬ 
sion may become once more dominant, and the previous dominant 
species may become temporarily suppressed. Thus, a temporary 
standstill or reversion may occur. In time, however, the species 
originally dominant usually persist and, if left to grow again from 
saplings or sprouts, finally enter the climax stages of the association. 

Over^ming .—Many portions of the Ozark r^on are over- 
grazed. These areas usually occur on the upland. Usually a greater 
number of animals is turned loose over an area than can be supported 
on that area. The average denaty of the herbaceous ground cover 
varies according to different influences. The density of an herbaceous 
cover under a dense, unbumed post oak-black jack oak stand is 
always very poor; that undo: an unbumed, open, oak-hickory or 
pine-oak association is usually better; that of a logged but unbumed 
ar» is usually good; that under an annually burned-over, open woods 
is usually quite poor, as is also one under a very much cut-over and 
btumed-ovu: woods. Since the normal density is not great, and does 
not average very much in an ordinary open oak-hickory or pine-oak 
forest, it fe easy to allow too many animals to graze in such an area. 
■When, in addition, op?n range hogs are turned loose to grab roots 
mid eat herb^ and nuts of various kinds indiscriminately, their 
effect on making a low density even lower should be emphasized. 
There is too much grazing on a limited amount of land in the Ozarks 
already. When it is conadered that excesave over-burning in cut-over 
or iM»n-cat-ova’ areas lowers the ordinary density of herbaceous 
. gPQ^th.within a forest, and when to this is added the burden of over- 
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grazing, it is evident that the already sore conditions may be further 
aggravated. The Ozarks, if properly protected from &e and too 
much grazing, may afford valuable pasturage, a high density 3 deld 
being possible in an open oak-hickory or oak-pine association. If 
too frequent burning and over-grazing are permitted, the low density 
at present encountered may be expected to continue. And in many 
areas in the Ozarks grazing in the uplands and slopes is not now 
practicable on a large scale. 

When an upland area that has been cleared or cut over is then 
grazed, the constant cropping of herbage by too many cattle during 
summer leads to deterioration of the herbaceous cover, which in 
time becomes thinned out, exposing numerous bare patches of ground. 
When this condition has been reached, various species, mostly weedy 
and colonizing types, take possesion. These are indicators of over- 
grazing, and may be the same as those on a sterile or fallow field. 

. The herbs which indicate over-grazing, because they are the ones 
which remain in a grazed-over area after the more delicate species 
have been eaten or have perished, are: 

Bitterweed (Helenium tenuifolium) 

Blue vervain iyerhena stricta) 

Bracted plantain {Plantago aristata) 

Dwarf fleabane (Erigeron divaricatus) 

English plantain {Plantago lanceolata) 

Everlasting {Gnaphalium purpureum) 

Field sorrel {Rumex AcetoseUa) 

Hairy pennyroyal {Hedeoma kispidd) 

Hogwort {Croton TnonanthogyniLs) 

Horse nettle {Solanum carolinense) 

Japanese clover {Lespedeza striata) 

Lesser ragweed {Ainbrosia Mdentata) 

Mullein (Yerhascum Tkapstis) 

Pinweed {Lechea tenuifolia) 

Plantain {Plantago elongata) 

Rough buttonwood {Diodia teres) 

Rush {Juncus maeer) 

Sundrops {Oenothera Unifolia) 

Sweet everlasting {Gnaphalium obiusifolium) 

Thistle {Cirsium lanceolatum) 

White boneset {Eupatorium serotinum) 

Yarrow {Achillea MiUefolium) 

Yellow hop clover {Trifolium procumbens) 

The following grasses are characteristic indicators of over-grazing: 

Crab grass {Digitaria sanguimlis) 

Elliott’s hair grass (AgrosUs ElUoUiana) 

Fescue grass {Fesluca octoflora and var. temlla) 

Hair grass {Agrostis scabra) 

Poverty grass {AtUiida dichoioma) 

Sporcibohis vaginiflorus 

IMpie awn grass {Arisiida oligantha) 
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Winged sumac (Rhus CopaMina), sassafras, and winged elm are 
woody species that indicate over-grazing. These species all enter 
areas which have been over-grazed. 

Inter^tingly enough, most of these species occur also on open, 
rocky, sandstone or chert or granite glades. In other words, the 
same conditions of thin, bare, worn-down, or acid soils prevail on 
both barrens of acid rock and on over-grazed fields. An over-grazed 
soil usually becomes worn down to the extent that bare patches of 
soil exist with stunted herbage; this type of condition approaches a 
glade in its stadle, open, dry, wind-swept soil, and thus, species 
favoring such areas pioneer quickly on such types. 

Other Unnatural Conditions .—During dry summers in the Ozarks, 
cattle were observed to have an injurious effect on the vegeta¬ 
tion of natural sink-hole ponds. Within certain parts of the eastern 
Ozarks, particularly in Reynolds, Shannon, Oregon, Texas, and 
Howell coimties, are many such ponds. During ordinary seasons they 
usually remain filled with water. Most of those that dried up during 
the summer might have retained water had it not been for the cattle, 
which were allowed to wade in and out at any time; every time they 
emerged they took away water. Ordinarily evaporation during 
a summer merely reduces the water level, but does not dry up 
the pond. However, cattle shuffing in and out of the ponds caused 
many of the ponds to dry up completely. As the ponds become dried, 
the plants existing on the tussocks of sedges or in the lower crotches 
of shrubs are killed, both by lack of water and by being eaten by the 
cattle. Many of these plants at ordinary times furnish excdlent 
forage, but when over-grazed and eaten to the roots by cattle, they 
are badly injured or killed. Since in these ponds many rare species 
of plants exist which are found nowhere else in the state, same way 
should be devised to prevent cattle from ruining the plants that 
serve as food for turkey, quail, duck, and other upland game life 
of the region. 

The natural succession here is a series of stages eventually leading 
to a filling up of the pond and &e establishment of a mesophjrtic 
forest ther©>n, and since such destructive over-grazing and drying 
up of these ponds by misman^ement of cattle grazing on them 
hastens thar extinction, it seems highly important that steps be 
taken to protect ponds. Such ponds are valuable water r^ervoirs 
for ^me in the national forests, and every effort should be taken to 
keep catfle firom destructive "stamping" in and out of the water from 
ike pond. 
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Each of the following localities visited by the writer illustrates 
some special stage of development of a plant association discussed 
in the present paper. Usually the most conspicuous members of 
the plant association are listed under dominant trees or shrubs, and 
dominant herbaceous plants, as well as sub-dominants wherever it 
has seemed pertinent. The species listed as dominant are the most 
numerous in a given area. 

Herbarium specimens of all the examples of plant associational 
cross sections in the following pages are to be found in the Herba¬ 
rium of the Missouri Botanical Garden and the Herbarium of Field 
Museum of Natural History. 

I. ACER SACCHARUM-CARYA CORDIFORMIS 

ASSOCIATION 

(1) Salix longipes var. Wardii-Hamamelis vernalis Associes 

1. Gravel bar at Hall’s Bluff, south of Davidson's Blue Spring 
along Black River, sec. 4, T. 27 N., R. 4 E., four miles southeast of 
Mill Spring, Wayne County. 

Dominant Trees 

Ward’s willow (Salix longipes var. Sycamore (Platanus occidentalis) 
Wardii) 

2. Porphyritic stream bed in "^shut-in'" along Telleck Branch, 
sec. 23, T. 35 N., R. 1 E., three and one-half miles northwest of 
Shepherd, Iron County. 

Dominant Tree 

Sycamore (Platanus occidentalis) 

Dominant Shrubs 

Ward’s willow (Salix longipes var. Ozark witch hazel (Hamamelis vernalis) 
Wardii) Smooth alder (Alnus rugosa) 

Associate 

Sand grape (Vitis rupestris) 

3. Gravel bar along Big Piney River between Dial’s Camp, east 
of Big Piney and Ormsby’s Place at Spring Creek crossing, T. 34- 
35 N., R. 10-11 W., Pulaski County. 

Dominant Woody Plant 

Ward’s willow (Salix longipes var. Wardii) 

Dominant Herbaceous Non-Grass Plants 
Water willow (Dianihera americana) Chairmaker’s rush (Sdrpus americam) 

4. Rocky stream bed along Noblett Creek, sec. 19, T. 26 N., 
R. 10 W., eight miles west of Burnham, Howell County. 
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Dominant Shrubs 

Ward's willow {Salix hngipes var. Swamp dogwood (Cornus oUipia) 
Wardii) Ozark witch hazel (Hamamelis vemalis) 

Smooth alder (Almts rugosa) 

5 . Gravelly part of Piney Creek, sec. 19, T. 23 N., R. 24 W., 
five miles southwest of Cape Pair, Stone County. 

Dominant Shrubs 

Ozark witch hazel (Hamamelis vemalis) Possum haw (Ilex decidua) 

Other Shrub Associates 

Hop hornbeam (Ostrya virginiana) Swamp dogwood (Comus oUiqua) 

Rough-leaved dogwood (Cornus asperi- Ninebark (Pkysocarpus opulifolius var. 
folia) intermedim) 

6. Gravel bar along Pomme de Terre River, three miles north¬ 
east of Elkland, Hickory County. 

Dominant Shrub 

Ward's willow (Salix longipes var. Wardii) 

Dominant Herbaceous Non-Grass Plant 

Water willow (Dianihera americana) 

7. Gravel bar along O^ge River, sec. 2, T. 40 N., R. 13 W., 
west of Capps, Miller County. 

Fox:tail grass (Seiaria Ivlescens) Lady's thumb (Polygonum pensylvani- 

Panic grass (Panicum nrgatum) cum) 

Witch grass (Panicum capiUare) Spurge (Euphorbia supina) 

Spurge (JEuphorbia serpens) 

8. Dry gravel bar along headwaters of Meramec River, sec. 14, 
T. 33 N., R. 4 W., two miles southeast of Max, Dent County. 

Dominant Shrubs 

Swamp doOTood (Comus ohliqua) Shrubby St. John's-wort (Hypericum 

Ninebark {Pkysocarpus opulifolius var. prolificum) 
intermediits) (Sassafras alhidum) 

Sand grape (yUis rupestris) 


Dominant Herbaceous Non-Grass Plants 
Flowering spurge (Eujghorhia ^oUaia) Bush clover (Lespedeza virginica) 

Tick trefoil (Desn^ium 'SessUifolium) Bush clover (Lespedeza capUata) 

Star tiekseed (Coreopsis pube&xns) 

Dominant Grass 

Panic grass (Panictm nrgatum) ' 

' ' , ' 

9. Gravel bar along Salt River, at Adier Ford, south of Spalding, 
Ralls County. 

Dominant Woody Plants 

(SoKs longipes var. Sycamore (PZotoaits oceidentoKs) 
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Dominant Herbaceous Non-Grass Plant 

Water willow (Dianthera americana) 

Other Herbaceous Non-Grass Plant Associates 

Small white morning glory (Ipomoea Wild bean (Stropkostyles helvola) 
laeuTiosa) Water hemp (Aenida tamariscina) 

Lady’s thumb (Polygonum lapathi- Mule tail (Erigeron canadensis) 
folium) Carpet weed (Mollugo vertidllata) 

Lady’s thumb (Polygonum pensyl- Nodding spurge (Euphorbia maeulaia) 
vanicum) Sida (Sida spinosa) 

Smartweed (Polygonum punctatum) Small ragweed (Ambrosia artemisiae- 

Smartweed (Polygonum Hydropiper var. folia var. elatior) 
projectum) 

Dominant Grasses 

Panic grass (Panicum virgatum) Big blue-stem (Andropogon provincialis 

Slough grass (Spartina pectinata) 

Other Grass Associates 

Panic grass (Panicum dichotomifiorum) Crab grass (Digitaria sanguinalis) 

Love grass (Eragrostis cilianensis) 


10. Gravel bed of Little Fourche k Renault Creek, sec. 2, T. 37 N., 
R. 1 E., two miles southeast of Floyd, Washington County. 

Dominant Trees 

Sycamore (Platanus oceidentalis) Persimmon (Diospyros virginiana) 

Dominant Understory 

Swamp dogwood (Comtis obliqua) Puc^hmsh (Symphoricarposorbiculatus) 

Ward’s vnllow (Salix longipes var. Shrubby St. John's-wort (Hypericum 
Wardii) prolificum) 

Sand grape (Vitis rupestris) Rough-leaved dogwood (Comus asperi- 

Ninebark (Physocarpus opulifolius var. folia) 

intermedins) Black haw (Viburnum rufidulum) 


(2) Acer saccharinum-Popiilus deltoides Associes 

11. Alluvial banks along Black River between Mill Spring and 
Williamsville, sec. 30, T. 27 N., R. 5 E., Wayne County. 

Dominant Trees 

Cottonwood (Populus deltoides) Sycamore (Platanus oceidentalis) 

Dominant Understory 

Ward’s willow (Salix longipes var* Black willow (Salix nigra) 

Wardii) 

12. Gravel bar at base of limestone slopes along Brushy Creek, 
sec. 8, T. 27 N., R. 3 E., six miles north of Ellsinore, Carter County. 

Dominant Trees 

River birch (Betvda nigra) Sycamore (Platanus oceidentalis) 

Dominant Shrubs , 

Ozark witch hazel (Hamamelis venmlis) Button-bush (Cephalanthus oceidentalis) 
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13. Sandy mud along Big Piney River, between Dial’s Camp, 
east of Big Piney and Ormsby’s Place at Spring Creek crossing, 
T. 34-35 N., R. 10-11 W., Pulaski County. 

Dominant Woody Plants 

Sandbar willow (Salix interior) Black willow {Salix nigra) 

Dominant Herbaceous Non-Grass Plants 

Blue mist flower (Eupatorium coeles- Cocklebur (Xanthium pensylvanicum) 
tinum) Lady’s thumb {Polygonum pensyl- 

Cardinal flower (Lobelia cardinalis) vanicum) 

Beggar-ticks (Bidens polylepis) 

Other Herbaceous Non-Grass Plant Associates 
Broad-leaved arrow-head (Sagittaria Smartweed (Polygonum punctatum) 
latifolia) Hibiscus (Hibiseits lasiocarpos) 

Dominant Grasses 

Bamgrass (Echinochloa pungens) Rice cut grass (Leersia oryzoides) 

Other Grass Associates 

Panic grass (Panieum dichoiomifiorum) Panic grass (Panieum Gaiiingeri) 

Witch grass (Panieum capillare) 

14. Alluvial woods along lower part of spring branch of Onandago 
Spring, Crawford County. 

Dominant Trees 

Silver maple (Acer saccharinum) Black willow (Salix nigra) 

Other Tree Associates 

Sycamore (Platanm ocddentalis) Box elder (Acer Negundo) 

River birch (Betula nigra) Honey locust (GUdiUia triacantJws) 

Bur oaJs: (Quercus maerocarpa) American elm (Ulmus americana) 

Dominant Understory 
Elder (Sambucus canadensis) 

Dominant Herbaceous Non-Grass Plants 
Wild goldenglow (RtidbecMa ladniata) Aster (Aster lateriflorus var. pendulus) 

15. Alluvial bottoms at Hall's Bluff, south of Davidson's Blue 
Spring, along Black River, sec. 4, T. 27 N., R. 4 E., four miles south¬ 
east of Mill Spring, Wayne County. 

Dominant Trees 

Silver maple (Acer saccharinum) Green ash (Fraxinus pensylvanica var. 

River birch (Betida nigra) lanceolaia) 

Cottonwood (Popidus deUoides) Black willow (Salix nigra) 

Dominant Understory 
Button-bush (Cephalanthtis occidentalis) 

16. Alluvial woods rfong lower part of spring branch of Schlicht 
Spring, sec. 30, T. 36 N., R. 12 W., two miles southeast of Swede- 
fa»gj Pulaski County. 
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Dominant Trees 

Sycamore (Platanm occidentalis) Silver maple (Acer saccharinum) 

Black willow (Salix nigra) American elm (UVmus americana) 

17. Alluvial banks along Big Piney River, between Dial’s Camp, 
east of Big Piney and Ormsby’s Place at Spring Creek crossing, 
T. 34-35 N., R. 10-11 W., Pulaski County. 

Dominant Trees 

Green ash (Fraxinus pensylvanica var. Silver maple (Acer saccharinum) 
lanceolata) American elm (Ulmus americana) 

Other Tree Associates 

Cottonwood (Populus deltoides) Shumard's red oak (Quercus Shumardii) 

18. Alluvial mud along Big Piney River, between Dial’s Camp, 
east of Big Piney and Ormsby’s Place at Spring Creek crossing, 
T. 34-35 N., R. 10-11 W., Pulaski County. 

Dominant Trees 

Black willow (Salix nigra) Sycamore (Platanus occidenialis) 

Dominant Herbaceous Non-Grass Plants 

Three-seeded mercury (Acalypha rhom- Clearweed (Pilea pumila var. Deamii) 
hoidea) Spotted jewel-weed (Impatiens biflora) 

Blue mist flower (Eupatorium coeles- White vervain (Verbena uriicaefolia) 
iinum) ^ ^ Beefsteak plajit (Perilla frutescens) 

Horseweed (Ambrosia trifida) 

19. Mud flat along Osage River, sec. 2, T. 40 N-, R. 13 W., west 
of Capps, Miller County. 

Lady’s thumb (Polygonum pensylvani- Cocklebur (Xanihium chinense) 
cum) Button-weed (Spermacoce glabra) 

Small white morning glory (Ipomoea Panic grass (Panicum dichotomiflorum) 
lacunosa) Spurge (Euphorbia maculata) 

(3) Ulmus americana-Fraxinus pensylvanica var. lanceolata 

Associes 

20. Alluvial woods along Gasconade River, south of Hazel Green, 
Pulaski County. 

Dominant Trees 

Black willow (Salix nigra) Green ash (Fraxinus pensylvanica var. 

Silver maple (Acer saccharinum) lanceolata) 

Sycamore (Platanus occidentalis) 

Other Tree Associates 

American elm (Ulmus americana) Shumard’s red oak (Quercus Shumardii) 

River birch (Bettila riigra) Box elder (Acer Negundo) 
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Dominant Understory 

Virginia creeper {Parthenoeissus quin- Winter grape (Vitis cinerea) 
quefolia) Frost grape (Vitis cordifolia) 

Other Understory Associates 

Dutchman's pipe (Aristolochia tomen- Hispid greenbrier (Srnilax hispida) 
tosa) 

Dominant Herbaceous Non-Grass Plants 
Blue mist flower (Eupaiorium coeles- Goldenrod (Solidago serotina) 
tinum) Sweet William (Phlox paniculaia) 

21. Alluvial woods along Sniabar Creek, four and one-hajf miles 
south of Napoleon, Lafayette County. 

Dominant Trees 

Black willow (Salix nigra) Cottonwood (Popvdus deUoides) 

Green ash (Fraximis pensylvanica var. Silver maple (Acer saccharinum) 
lanceolaia) Sycamore (Platanus occidentalis) 

Other Tree Associates 

Box dder (Acer Negundo) Bur oak (Quercus macrocarpa) 

American elm (Ulmus americana) Hackberry (Celtis occidentalis) 

22. Alluvial woods along Pomme de Terre River, three miles 
northeast of Elkland, Hickory County. 

Dominant Trees 

Green ash (Fraxinm pensylvanica var. Sycamore (Platanus occidentalis) 
lanceolate) 

23. Low, alluvial woods along Noblett Creek, sec. 19, T. 26 N., 
R. 10 W., eight miles west of Burnham, Howell County. 

Dominant Trees 

Green ash. (Fraxinus peTisylvanica var. Sycamore (Platanus ocdderdalis) 
lanceolata) American elm (Ulmus americana) 

Dominant Understory 
Leatherwood (Dirca paltistris) 

24. Alluvial ground along King’s Eiver, south of Prentiss 
Ford, sec. 24, T. 21 N., R. 25 W., five miles south of Viola, in Barry 
County. 

Dominant Trees 

Green ash (Frcacinvs pensylvanica var. American elm (Ulmus americana) 
lanceolaia) Sugar maple (Acer sacckarum var. 

Sycamore (Pmantts occidentalis) glaucum) 

Rivo: birch (BeMa nigra) 

25. Low, alluvial woods along Gasconade River, east of Mossy 
Spring, see. 2, T. 36 N., R. 11 W., seven miles northeast of Waynes- 
■rille, Pulaski County. 



Studies of the Vegetation of Missouri—I 


427 


Dominant Trees 

Green ash (Fraxinus pensylvanica var. American elm (Ulmiis americana) 
lanceolata) Silver maple (Acer saccharinum) 

Other Tree Associates 
Bur oak (Quercm macrocarpa) 

Dominant Understory 

Buck brush (Symphoricarposorbiculaim) Poison ivy (Toxicodendron radicans) 
Other Understory Associates 

Trumpet creeper (Campsis radicans) Elderberry (Sambucus canadensis) 

(Young) Silver maple (Acer sacchari- Hispid greenbrier (Swito fetspida) 

Frost grape (Vitis cordifoUa) 

(Young) Box elder (Acer Negundo) Spicebush (Benzoin aestivale) 

Dominant Herbaceous Non-Grass Plants 

Vir^ia knotweed (Polygonum vir- Clear weed (Pilea pumila var. Deamii) 
ginianum) Wild goldenglow (Rudbeckia laciniata) 

Commonhhie violet (Viola papilionacea) Iron weed (Vernonia altissima) 

Goldenrod (Solidago serotina) Aster (Aster lateriflorus var. pendulus) 

Blue pMox (Phlox divaricata var. La- Juba bush (Iresine rhizomaiosa) 
phamii) Three-seeded mercury (Acalypha rhom- 

Ruellia (Ruellia sirepens) boidea) 

Other Herbaceous Non-Grass Plants 

Blue mist flower (Eupatorium coelesti- Horseweed (Ambrosia trifida) 
num) Water pepper (Polygonum punctatum) 

Beefsteak plant (Perilla frutescens) False nettle (Boehmeria cylindrica) 

Spotted touch-me-not (Impaiiens bi- Black nightshade (Solanum nigrum) 
flora) 


Dominant Grasses 

White grass (Leersia virginica). Thin grass (Agrostis perennans var. 

Wild rye CTass (Elymus virginicus) aestivalis) 

Wood reed grass (Cinna arundinacea) 

26. Alluvial woods along Current River, sec. 34, T. 25 N., R. 1E., 
six miles northeast of Bennett, Ripley County. 

Dominant Trees 

Shumard’s red oak (Quercus Shumardii) Sycamore (Platanus occldentalis) 
American elm (Ulmus americana) Black willow (Salix nwa) 

^^ite ash (Fraxinus americana) Silver maple (Acer saccharinum) 

Cottonwood (Populus deltoides) 

27. Alluvial banks along Black River between Mill Spring and 
Williamsville, sec. 15, T. 27 N., R. 4 E., Wayne County. 

Dominant Trees 

Cottonwood (Populus deltoides) American elm {Ulmus am&rieana) 

River birch (B^vM nigra) Sycamore {Platanus oceidenialis) 

Silver maple {Acer saccharinum) 

Other Tree Associates 

Green ash {Fraxinus pensylvanica var. Shumard's red oak {Qmrcus Shumardii) 
lanceolata) 
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Dominant Understory 

Winter grape (VUis einerea) Dutchman’s pipe (Aristolochia tomen- 

Raccoon grape (Ampelopsis cordata) tosa) 

Dominant Grasses 

Spike grass (Uniola laiifolia) Switch cane (Arundinaria giganiea) 

28. Alluvial woods along Salt River at Asher Ford, south of 
Spalding, Rails County. 

Dominant Trees 

Hackberry (Celtis occidentalis var. American elm (Ulmus americana) 
canind) Bur oak (Quercus macrocarpa) 

Other Tree Associates 

Red mulberry (Jkforits rubra) Honey locust (Gleditsia triaeanpios) 

Red haw (Crataegus mollis) Sycamore (Platanus occidentalis) 

Dominant Understory 

Elderberry (Sambucus canadensis) Bristly greenbrier (Smilax hispida) 

Dominant Herbaceous Non-Grass Plants 

Aster (Aster lateriflorus var. pendulus) Three-seeded mercury (Acalypha rhowr 
Climbing buckwheat (Polygonum scan- boidea) 
dens) Goldenrod (SoUdago seroHna) 

One-se^ed bur cucumber (Sieyos angu- Clearweed (Pilea pumila var. Deamii) 

latus) Horseweed (Ambrosia trifida) 

Pale-flowered touch-me-not (Impatiens Actinomeris (Actinomeris altemifolia) 
pallida) Slender nettle (Urtica procera) 

Dominant Grasses 

Wild rye (Elymus canadensis) White grass (Leersia virginica) 


29. Alluvial woods along Hazel Creek, see. 14, T. 86 N., R. 1 W., 
one mile southwest of Palmer, Washington Coxmty. 

Dominant Trees 

Sycamore (PlManus occidentalis) Black cherry (Prunus seroHna) 

American elm (Ulmus americana) White ash (Fraxinus americana) 

Honey locust (Gleditsia triacantkos Chinquapin oak (Quercus Muhlenbergii) 
var. inermis) Shingle oak (Quercus imbricaria) 

Btir oak (Quercus macrocarpa) 

Dominant Understory 

Smooth alder (Alnus rugosa) Redbud (Cercis canadensis) 

Ward’s jwiiiow (Salwa hmgipes var. Button-burii (Cephalanthus occidentalis) 
Wardii) Ironwood (Carpinus caroliniana) 


30. Alluvial woods along spring branch of Montauk Spring in 
Montauk State Park, near Montauk, Dent County. 

Dominant Trees 

River birch (Betula nigra) American elm (Ulmus americana) 

Black walnut (Jughns nigra) Black willow (Salix nigra) 

Shingle oak (Quercus imbricaria) 
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Dominant Understory 

Chittim-wood (Bumelia lanuginosa) Black haw (Viburnum rufidulum) 
Smooth alder (Alnus rugosa) 

31, Alluvial, lime-bouldered banks along White River between 
Forsyth and Moore's Ferry, Taney County. 

Dominant Trees 

Sugar maple (Acer saccharum var. Green ash (Fraxinus pensylvanica var. 

glaucum) lanceolata) 

American elm (Ulmus americana) 

Other Tree Associates 

Hackberry (Celtis occidentalis) Bur oak (Quercus macrocarpa) 

River birch (Betula nigra) Shumard’s red oak (Quercus Shumardii) 

Catalpa (Catalpa speciosa) 


Dominant Understory 

Ironwood (Carpinus caroliniana) Swamp privet (Forestiera acuminata) 

32. Alluvial woods at Hall’s Bluff, south of Davidson’s Blue 
Spring along Black River, sec. 4, T. 27 N., R. 4 E., four miles south¬ 
east of Mill Spring, Wayne County. 

Dominant Trees 

Box elder (Acer Negundo) Hackberry (Celtis occidentalis) 

American elm (Ulmus americana) Sweet gum (Liquidambar Styraciflua) 


(4) Acer saccharum-Carya cordiformis Associes 

33. Alluvial woods along Eleven Points River, sec. 18, T. 24 N., 
R. 2 W., three and one-half miles south of Wilderness, Oregon 
County. 

Dominant Trees 

American elm (Ulmus americana) Sycamore (Flatanus occidentalis) 


Other Tree Associates 


Shumard’s red oak (Quercus Shumardii) 
Bur oak (Quercus macrocarpa) 

Black willow (Salix nigra) 

River birch (Betula nigra) 

Northern red oak (Q^ereus borealis var. 
maxima) 

Persimmon (Diospyros virginiana) 


Chinquapin oak (Quercvs Muhlen- 
bergii) 

Linden (Tilia glabra) 

Bitternut hickory (Carya cordiformis) 
Pignut hickory (Carya ovalis var. obo- 
valis 


Dominant Understory 
Pawpaw (Asimina triloba) 

Other Understory Associates 

Button-bush (CepkalarUhics occidentalis) Ironwood (Carpinus caroliniana) 
Hop tree (PteUa trifoliata) Chittim-wood (Bumelia lanuginosa) 
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34. Alluvial woods at base of west-facing limestone slopes along 
Otter Creek, sec. 18, T. 27 N., R. 6 E., near Taskee, Wayne County. 

Dominant Trees 

Sugar maple (Acer saccharum var. Winged elm (Ulmus alata) 
glaucum) American elm (UlmiLS americana) 

Sycamore (Flatanus occidentalis) Box elder (Acer Negundo) 

Bittemut hickory (Carya cordiformis) River birch (Betula nigra) 

Dominant Understory 

Button-bush (Cephalanthua occidentalis) Red-flowered buckeye (Aesculvs dis^ 
Hop hornbeam (Ostrya virginiana) color var. mollis) 

Alder [Alnus rugosa) Spicebush (Benzoin aestivale) 

Mulberry (Morns rubra) Persimmon (Diospyros virginiana) 

Black haw (Viburnum rufidulum) Hazelnut (Corylus americana) 

This is not an alluvial flora as developed on large streams or 
flood plains, but is partly alluvial and partly some of the flora of the 
adjacent lower slopes. 

36. Alluvial woods along Huzzah Creek, two miles southeast of 
Davisville, Crawford County. 

Dominant Tree 

Sugar maple (Acer saccharum var. glaucum) 

Other Tree Associates 

American elm (Ulmus americana) Butternut (Juglans cinerea) 

Green ash (Fraxinus pensyhanica var. Blue ash (Fraxinus quadrangulata) 
hmceolata) Honey loeiist (Glediisia triacanthos) 

Sycamore (Flatanus occidentalis) Big shell-bark hickory (Carya ladniosa) 

Bur oak (Querczis macrocarpa) 

Dominant Understory 

Ironwood (Carpvrms caroliniana) Pawpaw (Asimina triloba) 

Other Understory Associates 

Ohio buckeye (Aesetdus glabra L paUida) Raccoon grape (Ampelopsis cordata) 

Dominant Herbaceous Non-Grass Plants 

Beggar’s lice (Lavpula virginiana) Three-seeded mercury (Acalypka rhom-- 

Beefsteak plant (Perilla fnUescens) boidea) 

36. Rich woods built up on alluvial formation at the base of 
Hall’s Bluff, a>uth of Davidson’s Blue Spring along Black RivCT, 
see. 4, T. 27 N., R. 4 E., four miles southeast of Mill Spring, Wayne 
County. 


Dominant Trees 

Sugar maple (Acer saccharum var. Mulberry (Moms rubra) 
glaucum) Chinquapin oak (Quercus MvMenhergii) 

K^tucky coffee tree (Gymnodadus Northern red oak (Quercus borealis var* 
<^oica) maxima) 

Walnut iJu^ns nigra) Persimmon (Diospyros nrginuma) 

ButtOTiut (Jngdans cmerea) Hackberry (CeUis laevigata) 
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Dominant Understory 

Spicebush (Benzoin aestivale) Pawpaw (Asimina triloba) 

American hornbeam (Carpinus caro- Flowering dogwood (CorntLS florida) 
liniana) Hazelnut (CorylubS americana) 

American bladdemut (Siaphylea irv- Greenbrier (Smilax hispida) 
folia) 


Dominant Herbaceous Non-Grass Plants 

Honewort (Cryptotaenia canadensis) Virginia tickseed (Lappula virginiana) 

Blue phlox (Phlox dimricata var. Bloodroot (Sanguinaria canadensis) 
Laphamii) Maidenhair fern (Adiantum pedatum) 

Virgmia knotweed (Polygonum virgini- Jack-in-the-pulpit (Arisaema triphyir 
anum) lum) 

Dominant Grass 
Fescue grass (Festuca ohtusa) 


37. Rich, alluvial bottom woods along Cane Creek, sec. 17, 
T. 26 N., R. 4 E., six miles southwest of Williamsville, Wayne 
County. 


Dominant Trees 


Bittemut hickory (Carya eordiformis) 
White oak (Quercus alba) 

Northern red oak (Quercus borealis var. 
maxima) 

Shingle oak (Quercus imbricaria) 
American ash (Fraxinus americana) 
Walnut (Juglans nigra) 

Mulberry (Morus rubra) 


American elm (Ulmus americana) 
Sweet gum (Liquidambar Styradflua) 
River birch (Betula nigra) 

Honey locust (Gleditsia triacanthos) 
Silver maple (Acer saccharinum) 
Cottonwood (Populus deltoides) 
Sycamore (Platanvs ocddentalis) 


Dominant Understory 

American hornbeam (Carpinus caro- Buck brush (Symphoricarpos orbicu- 
liniana) latus) 

Flowering dogwood (Comus florida) Hazelnut (Corylus americana) 

Redbud (Cerds canadensis) Pawpaw (Asimvia triloba) 

Black haw (Viburnum rufiduZum) Alder (Alnus rugosa) 

Red-flowering buckeye (Aesculus dis- Elderberry (Sambucus canadensis) 
color var. mollis) 


Dominant Grasses 

Spike grass (Uniola latifolia) ^ Fowl meadow grass (Glyceria striata) 

Wood reed grass (Cinna arundinacea) 


38. Along Ten Mile Creek, loaded with chert from adjacent 
slopes, sec. 9, T. 25 N., R. 4 E., 13 miles northwest of Poplar Bluffy 
Butler County. 


Dominant Trees 

Northern red oak (Quercus borealis var. Red maple (Acer ruhrum) 
maxima) Silver maple (Acer saccharinum) 

"White oak (Quercus alba) White ash (Fraxinus americana) 

Shingle oak (Quercus imbricaria) Sweet gum (Liquidambar Styradflua) 

River birch (Betula nigra) Winged elm (Ulmus alata) 

Moekemut hickory (Carya Umentosa) 
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Dominant Understory 

Ozark witch hazel (Hamarrielis vemalis) Smooth alder {Alnus rugosa) 

Ward^s willow (Salix longipes var. Button-bush {Cephalanthus occidentalis) 
Wardii) 


Other Understory Associates 

Persimmon (Diospyros virginiana) Chittim-wood (Bumelia lanuginosa) 

Black haw (Viburnum prunifolium) Red-flowered buckeye (Aesculus di$^ 
Black haw (Viburnum rufidulum) color var. mollis) 

Buck brush (Symphoriearpos orbiculatus) Ironwood (Carpimis caroliniana) 
Dogwood (Comus florida) ^ Shadbush, serviceberry (Amelanchier 

Dwarf sumac (Rhus Copallina) canadensis) 

Smooth sumac (Rhus glabra) Ninebark (Physocarpus opulifolius var, 

Deerberry (Vacdnium stamineum var. intermedins) 

neglectum) Hop tree (Ptelea trifoliata) 

Dominant Herbaceous Non-Grass Plants 

Rough button-weed (Diodia teres var. Water willow (Dianthera americana) 
setigera) 


39. Rich, low woods along Big Barren Creek, near “Blue Spring/' 
sec. 4, T. 25 N., R. 1 W., two and one-half miles southwest of East- 
wood, 10 miles northwest of Bennett, Carter County. 

Dominant Trees 

Linden (TUia glabra) Northern red oak (Quercus borealis var. 

Bittemut hickory (Carya cordiformis) maxima) 

White ash (Fraxinus americana) Sycamore (Platanus occidentalis) 

American elm {Ulmus americana) Winged elm (Ulmus alaia) 

Butternut (Jtiglans einerea) Sour gum (Nyssa sylvatica var. caro- 

White oak (Quercus alba) niana) 

Chinquapin oak (Quercus Muhlenbergii) 

Dominant Understory 

Ironwood (Carpinm caroliniana) Fragrant sumac (Rhus aromatica) 

Spicebush (Bemcnn aesiivale) Buck brush (Symphoriearpos orbicu- 

Hazelnut {Corylus americana) lotus) 

Black haw (Viburnum tufidulum) Redbud (Cercis canadensis) 

40. Alluvial woods along Eleven Points River opposite west- 
facing slopes, sec. 11, T. 24 N., R. 3 W., one mile southeast of 
Turner’s Mill, four miles southwest of Wilderness, Oregon County. 

Dominant Trees 

Amedcan elm (Ulmus americana) Sycamore (Platanus occidentalis) 

Other Tree Associates 

Shumard's red oak (Quercus Shumardii) Persimmon (Diospyros virginiana) 

Bur oak (Quercus macrocarpa) Linden (Tilia glabra) 

Black wfllow (Sedix nigra) Butternut (Juglans cinerea) 

River birch (Beitda nigra) Bittemut hickory (Carya cordiformis) 

Northern red oak (Quercus borealis var. Pignut hickory (Carya ovalis var. 

maxima) obovalis) 

Chinquapin oak (Quercus MuMenbergii) 

Dominant Understory 
P2,wpu‘w (Admina triloba) 
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Other Understory Associates 

Button-bush (Cephalanthus ocddentalis) Ironwood (Carpiniis caroliniana) 

Hop tree (Ptelea trifoliata) Dogwood (Cornus floridd) 

Chittim-wood (Bumelia lanuginosa) 

41. Low, alluvial woods around Iron Mountain Lake, five miles 
south of Bismarck, St. Francois County. 

Dominant Trees 

Black wiUow (Salix nigra) Bitternut hickory {Carya cordiformis) 

Swamp white oak (Quercus hicolor) Shagbark hickory (Carya ovata) 

Shingle oak (Quercus imbricaria) White ash (Fraxinus americana) 

White oak (Quercus alba) Sycamore (Platanus ocddentalis) 

Northern red oak (Quercus borealis var. Black walnut (Juglans nigra) 
maxima) Sugar maple (Acer saccharum var. 

Red maple (Acer rubrum) glaucum) 

American elm (Ulmus americana) 

Dominant Shrubs 

Hazelnut (Corylus americana) Smooth alder (Alnus rugosa) 

Bristly greenbrier (Smilax hispida) 

42. Wooded valley floor along Brazil Creek, sec. 28, T. 38 N., 
R. 1 W., six miles northeast of Berrjnnan, Washington County. 

Dominant Trees 

White oak (Quercus alba) Sycamore (Platanus ocddentalis) 

Sugar maple (Acer saccharum var, Bitternut hickory (Carya cordiformis) 

glaucum) 

Dominant Understory 

Flowering dogwood (Cornus floridd) Hop hornbeam (Ostrya virginiana) 

43. Alluvial woods along Bee Fork of Black River, sec. 23, T. 32 
N., R. 1 W., four miles northwest of Centerville, Reynolds County. 

Dominant Trees 

Sugar maple (Acer saccharum var. Black walnut (Juglans nigra) 
glaucum) Sycamore (Platanus ocddentalis) 

Butternut (Juglans dnerea) American elm (Ulmus americana) 

Chinquapin oak (Quercus Muhlenbergii) 

Dominant Understory 

Ironwood (Carpinus caroliniana) Buck brush (Symphoricarpos orhicu- 

Pawpaw (Asimina triloba) latus) 

Leatherwood (Dirca palustris) Flowering dogwood (Cornus florida) 

Elderberry (Samhucus canadensis) Frost grape (Vitis cordifolia) 

44. Alluvial woods along Brushy Creek, sec. 24, T. 32 N., R. 1W., 
one mile north of Moses Store, Reynolds County. 

Dominant Trees 

Shumard’s red oak (Quercus-Shumardii) Bitternut hickory (Carya cordiformis) 
American elm (Ulmus americana) . Sugar maple (Acer saccharum var^ 
Sycamore (Platanus ocddentalis) glaucum) 

Butternut (Juglans dnerea) 
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Dominant Understory 

Pawpaw (Asimina iriloha) Buck brush (Syififipkoricafpos orbicu'^ 

Spicebush (Benzoin aestivate) latus) 

Moonseed (Menispermum canadense) 

45. Alluvial woods along Big Piney Eiver, nine miles west of 
Licking, Texas County. 

Dominant Trees 

Sugar maple (Acer saceharum var. Hackberry (Celtis occidentalis var. 

glaucum) canina) 

Sycamore (Platanus occidentalis) Black walnut (Juglans nigra) 

River birch (Betula nigra) White oak (Quercus alba) 

American elm (XJlmus arnericana) Bur oak (Quercus macrocarpa) 

White ash (Fraxinus americana) Shumard’s red oak (Quercus Shumardii) 

Black gum (Nyssa sylvatica var. caro- Chinquapin oak (Quercfvus Muhlen- 
liniana) bergii) 

Sassafras (Sassafras albidum var. molle) 

Dominant Understory 
Ohio buckeye (Aescultts glabra f. pallida) 

46. Alluvial woods along Big Creek, see. 22, T. 31 N., R. 3 W., 
one and one-half miles west of Rat, Shannon County. 

Dominant Trees 

Sugar maple (Acer saceharum var. Shumard's red oak (Quercus Shumardii) 
glaucum) Sycamore (Platanus occidentalis) 

Other Tree Associates 

Bittemut hickory (Carya cordiformis) Chinquapin oak (Quercus Muhlenbergii) 

Dominant Understory 

Leatherwood (Dirca palusiris) Pawpaw (Asimina triloba) 

Ijonwood (CarpintLs caroliniana) 

Other Understory Associates 

BackhTn^h(SvmphoricarposoTbicvMus) Flowering dogwood (Cornus florida) 

Dominant Herbaceous Non-Grass Plant 
Beefsteak plant (Perilla frutescens) 


II. ACER SAGCHARUM-OUERCUS ALBA ASSOCIATION 
(2) Jonipems virginiana-Rhus trilobata var. serotina Associes 

47. Upland limestone glade of bald knob in Hercules Game 
Refuge, see. 10-11, T. 24 N., R. 18 W., two miles southwest of 
Hercules Taney County. 

Dominant Tree 
Smoke-tree {Cdinva ameruanm) 
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Other Tree Associates 

Persimmon (Diospyros virginiana) Red cedar (Juniperm virginiana) 

Dominant Understory 

Fragrant sumac (Rhus trilobata var. Greenbrier (Smilax Bona--nox) 
serotina) 

Understory Associate 
Buck brush (Symphoricarpos orbiculatus) 

Dominant Herbaceous Non-Grass Plants 

TTBirie clover (Peialostemumpurpureum) Helioiropium ienellum 
Stinging nettle (Tragia urticaefolia) Sandwort (Arenatia paiula) 

Hogwort (Croton capitatus) Palafoxia callosa 

Linum sulcatum 

Dominant Grasses 

Side-oats grama (Bouteloua curti^ Bighhie-stera (Andropogonprovincialis) 
pendula) 

48. Limestone bald knobs around Swan U. S. Lookout Tower, 
sec. 20, T. 25 N., R. 18 W., four miles east of Garrison, Christian 
County. 

Dominant Trees 

Persimmon (Diospyros virginiana) Winged elm (Ulmus alata) 

Red cedar (Juniperus virginiana) 

Dominant Understory 
Supple-jack (Berchemia scandens) 

Dominant Herbaceous Non-Grass Plants 
Calamint (Satureja glabella var, angustifolia) 

Other Herbaceous Non-Grass Plant Associates 

Blue false indigo (Baptisia minor) Black-eyed Susan (Rudbechia missouri- 

Feverfew (Parthenium hispidum) ensis) 

Dominant Grass 

Side-oats grama (BotUeloua curtipendula) 

49. Limestone slopes in small ravine between upper exposed 
parts of bald knobs in Hercules Game Refuge, sec. 10-11, T. M N., 
R. 18 W., two miles southwest of Hercules, Taney County. 

Dominant Trees 

Schneck’s red oak (QtierctLs Shumardii Smoke tree (Cotinus americanus) 
var. Sehneckii) Chinquapin oak (Quercus Muhleribergii) 

Other Tree Associates 

Redbud (Cercis canadensis) Fringe tree (ChioTianthus virginica) 

Dominant Understory 

Fragrant sumac, pole-cat bush (RktiS trilobata var. serotina) 
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(4) Ulmus alata-Rhamnus caroliniana Associes 

50. Low woods along branch in Stilwell Hollow, Low Gap Game 
Refuge, southeast of Black U. S. Lookout, sec. 12, T. 32 N., R. 1 E., 
four miles southwest of Black, Reynolds County. 

Dominant Trees 

Winged elm (Ulmus alata) White ash (Fraxinus americana) 

Bittemut hickory (Carya cordiformis) Chinquapin oak (Quercus Muhlenbergii) 

Dominant Understory 

Pawpaw (Asimina triloba) Redbud (Cercis canadensis) 

Buck brush (Symphoricarpos orbiculatus) 

Dominant Herbaceous Non-Grass Plant 

Beefsteak plant (Perilla frutescens) 

(5) Quercus Muhlenbergii-Fraxinus americana Associes 

51. Limestone glades and ledges on bluffs along East Pork of 
Bull Creek, sec. 26, T. 26 N., R. 20 W., three miles southwest 
of Chadwick, Christian County. 

Dominant Trees 

Schneck’s red oak (Quercus Schumardii Chinquapin oak (Quercus Muhlenbergii) 
var. SchnecMi) 

Dominant Shrubs 

Chittim-wood (Bumelia lanuginosa) Winged elm (Ulmus alata) 

Black haw (Viburnum rufid^^'ni) 

Other Shrub Associates 

Redbud (Cercis canadensis) Persimmon (Diospyros virginiana) 

Indian cherry (Rhamnus caroliniana) Rough-leaved dogwood (Cornus asperi-^ 
Fragrant sumac (Rhus irilohata var. folia) 
serotma) 

Dominant Herbaceous Non-Grass Plants 

Black-eyed Susan (Rudheckia missouri- Houstonia nigricans 
ensis) 

Other Herbaceous Non-Grass Plant Associates 
Wine-cups (CaUirhoe digitata) Gum-plant (Grindelia lanceolata) 

Dominant Grasses 

Blue-st^ (Andropogon scoparius var. Bideroatsgmma(BouMouacurtipenduia) 
genuinus) Big blue-stem (Andropogon provineialis) 

62. Limestone bluffs along Hazel Creek, sec. 14, T. 36 N., R. 1W., 
one mile southwest of Palmer, Washington County. 

Dominant Trees 

dm (Ipmusfuha) White ash (Frcmnus americana) 

oak (Quehm 
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Dominant Understory 

Rough-leaved dogwood (Cornus asperi- Swamp dogwood (Cornus obliqua) 
folia) Black haw {Viburnum rufidulum) 

53. Northwest-facing slopes along Marble Creek, sec. 20, T. 32 
N., R. 5 E., two miles southwest of French Mills, Madison County. 

Dominant Trees 

Sugar maple {Acer saccharum var. Northern red oak {Quercus borealis var. 

glaucum) maxima) 

Chinquapin oak {Quercus Muhlenbergii) 

Other Tree Associates 

White ash {Fraxinus americana) Linden {Tilia glabra) 

Butternut {Juglans cinerea) American elm {Ulmus americana) 

Kentucky coffee tree {Gleditsia triacan- Blue ash {Fraxinus quadrangulata) 
ikos) Slippery elm {UlmiLS fulva) 

Dominant Understory 

Indian cherry {Ehamnus caroliniana) Black haw {Viburnum rufidulum) 
Ninebark {Physocarpus opulifolius var. Hop hornbeam {Ostrya virginiana) 
intermedins) Red cedar {Juniperns virginiana) 

54. Lower, west-facing, limestone slopes along Eleven Points 
River, sec. 11, T. 24 N., R. 3 W., one mile southeast of Turner's 
Mill, four miles southwest of Wilderness, Oregon County. 

Dominant Trees 

Chinquapin oak (Quercus Muhlenbergii) Hackberry {CeUis occidentalis) 

White ash {Fraxinus americana) American elm {Ulmus americana) 

Redbud {Cerds canadensis) Blue ash {Fraxinus quadrangulata) 

Butternut {Juglans cinerea) Shumard's red oak {Quercus Shumardii) 

Linden {Tilia glabra) Box elder (Acer Negundo) 

Sugar maple {Acer saccharum) 

Dominant Understory 

Buck brush {Symphoricarpos orbicu- American bladdernut {Staphylea tri- 
latus) folia) 

Pawpaw {Asimina triloba) Black haw {Viburnum rufidulum) 

Ironwood {Carpinus caroliniana) Rough-leaved dogwood {Cornus asperi- 

Spicebush {Bermoin aesiivale) folia 

Red mulberry {Moms rubra) 

55. West-facing, wooded, limestone slopes along Castor River, 
at Hahn's Mill, sec. 16, T. 33 N., R. 8 E., four miles northeast of 
Cornwall, Madison Coimty. 

Dominant Trees 

Sugar maple {Acer saccharum var. Northern red oak {Quercus borealis var* 
glaucum) maxima) 

White oak {Quercus alba) 


Other Tree Associates 

Red maple (Acer rvhrum) Linden {Tilia glabra) 

White ash {Fraxinus americana) Chinquapin oak {Quercus Muhlenbergii) 

Shagbark hickory {Carya ovata) 
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Dominant Understory 

Ironwood (Carpinm caroliniana) 

Other Understory Associates 

Black haw (Viburnum Hop hornbeam (Ostrya virginiana) 

Flowering dogwood (Cornus florida) Bladdernut (Staphylea trifolia) 
Smooth alder (Alnus rugosa) 


56. North-facing, wooded, limestone slopes along Brazil Creek, 
sec. 28, T. 38 N., R. 1 W., six miles northeast of Berryman, Wash¬ 
ington County. 

UPPER PORTION OF SLOPES 
Dominant Trees 

Sugar maple (Acer saccharum var. Schneck’s red oak (Quercm Shumardii 
glaucum) var. Schneekii) 

Northern red oak (Quereus borealis var. Chinquapin oak (Quercus Muhlenhergii) 
Tmxima) 


LOWER PORTION OF SLOPES 
Dominant Trees 

Linden (Tilia glabra) Chinquapin oak (Quereus Muhlenhergii) 

Sugar maple (Acer saccharum var. Amencan elm ( XJlmus americana) 
glaucum) 


Dominant Understory 

Chittim-wood (Bumelia lanuginosa) Redbud (Cercis canadensis) 

Black haw (Viburnum rufidulum) Ironwood (Carpinus caroliniana) 

Indian cherry (Rhamnus caroliniana Bladdernut (Staphylea trifolia) 
var. moUis) Hackberry (Celtis pumila var. georgiana) 


57. One-half to two-thirds the way up south-facing limestone 
slopes along Bee Fork of Black River, sec. 29, T. 32 N., R. 1 W., 
seven mil^ west of Centawille, Reynolds County, 

Dominant Tree 

Chinquapin oak (Quereus Muhlenhergii) 

Tree Associate 
Shagbark hickory (Carya ovata) 

Dominant Understory 

Flowering dogwood (Comns florida) Black haw (Viburnum rufidulum) 
Other Understory Associates 

hornbeam ((kirya virginiana) Chittim-wood (Bumelia lanuginosa) 

Greenbrier (Smilax Bona^-nox) 

58. Two-thirds to three-fourths the way up south-facing lime¬ 
stone slopes along Bee Fork of Black River, sec. 29, T. 32 N., R. 1W., 

miles west of Centerville, Reynolds County. 
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Dominant Trees 

Schneck’s red oak {Quercus Shumardii White oak (Querciis alba) 
var. Schneckii) 

Other Tree Associates 

Post oak (Quercus stellata) Slippery elm (Ulmusfulva) 

Shingle oak (Quercus imbricaria) Persimmon (Diospyros virginiana) 

Dominant Understory 

Dwarf hackberry (Celtis pumila var. Wild plum (Prunus americana) 
georgiana) 

59. Base of limestone slopes along Eleven Points River, see. 11, 
T. 24 N., R. 3 W., one mile southeast of Turner’s Mill, four miles 
southwest of Wilderness, Oregon County. 

Dominant Trees 

Northern red oak (Quercus borealis var. American elm (Ulmus americana) 
maxima) White ash (Fraxinus americana) 

Chinquapin oak (Quercus Muhlenhergii) Black walnut (Juglans nigra) 

Linden (Tilia glabra) 

Tree Associate 

Persimmon (Diospyros virginiana) 

Dominant Understory 

American bladdemut (Staphyka tri- Pawpaw (Asimina triloba) 
folia) Redbud (Cercis canadensis) 

Other Understory Associates 

Ironwood (Carpinus caroliniana) Hazelnut (Corylus americana) 

Spicebush (Benzoin aestivale) Black haw (Viburnum rufidulum) 

60. West-facing limestone slopes along Current River, see. 34, 
T. 25 N., R. 1 E., five miles northeast of Bennett, Ripley County. 

Dominant Trees 

Sugar maple (Acer saccharum) Persimmon (Diospyros virginiana) 

Sweet gum (JLiquidambar Styracifiua) White ash (Fraxinus americana) 

Linden (Tilia glabra) Red cedar (Juniperus virginiana) 

Chinquapin oak (Quercus Mufdenbergii) 

Dominant Understory 

Black haw (Viburnum rufidulum) Ninebark (Physocarpus opulifolius var. 

Redbud (Cercis canadensis) intermedins) 

Possum haw (Ilex decidua) Ironwood (Carpinus caroliniana) 

Hop hornbeam (Ostrya virginiana) Indian cherry (Rhamnus caroliniana) 

R^^h-leaved dogwood (Comus asperi- Sassafras (Sassafras albidum var, molle) 

Dominant Herbaceous Non-Grass Plants 

Dutchman's pipe (Aristolochia tomen- Rattle weed (Astragalus canadensis) 
tosa) 

Dominant Grass 
Switch cane (Arundinaria gigardea) 
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61. Wooded limestone bluffs along Beaver Creek, see. 21 and 22, 
T. 24 N., R. 18 W., three miles southwest of Bradleyville, Taney 
County. 

Dominant Trees 

Chinquapin oak (Querciis Muhlenhergii) Smoke tree (Cotinus americanus) 

Other Tree Associates 

Sugar maple {Acer sacckarum var. Butternut (Juglans dnerea) 
glaiicum) American elm (Ulmus americana) 

Hackberry {CeUis oc€identali& var. ca- Linden {Tilia glabra) 
nina) 

Dominant Understory 

Spicebush {Benzom aestivale) 

Understory Associate 
Persimmon {Diospyros virginiana) 


62. Limestone glade on bluffs along Eleven Points River, sec. 11, 
T. 24 N., R. 3 W., one mile southeast of Turner’s Mill, four miles 
southwest of Wilderness, Oregon County. 

Dominant Trees 

Chinquapin oak {Quereus Muhlenhergii) Hackberry {CeUis laevigata var. texana) 

Dominant Understory 

Winged elm {JJlrms alata) Chittim-wood {Bumelia lanuginosa) 

Hop hornbeam {Ostrya virginiana) Fragrant sumac {Rhus aromatica) 

Black haw {Viburnum rufidulum) Shadbush {Amelanchier canadensis) 

Buck brush {Sympkorkarpos orhicidatus) Greenbrier (Smilax Bma-nox) 

63. West-facing limestone slopes along Middle Pork of Black 
River, sec. 20, T. 34 N., R. 1 E., one mile north of Redmondville, 
Iron County. 

Dominant Trees 

Sugar maple {Acer saccharum var. Chinquapin oak {Quereus Muhlenhergii) 
glauGum) Slippery elm {Ulmus fulva) 

Other Tree Associates 

Schneck’s red oak (Queretjis Shumardii Eed cedar {Juniperus virginiana) 
var, Schneckn) White ash {Fraxinus americana) 

Dominant Understory 

Chittim-wood {Bumelia lanuQwx)sa) Black haw {Viburnum rufidulum) 

Hop hornbeam {OHrya virginiana) 

Dominant Grasses 

Wild chess (Brtmus purgans) Sphenopholis {SphenophoUs intermedia) 


(6) Acer saccharum-Quercus alba Associes 

64. At base of south-facing limestone slopes along Bee Fork of 
Black River, sec. 29, T. 32 N., R. 1 W., seven miles west of Center¬ 
ville, Reynolds Count7- 
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Dominant Trees 

Sugar maple (Acer saecharum var. Slippery elm (Ulmus fulva) 
glaucum) Winged elm (TJlmus alata) 

White oak (Quercus alba) Sassafras (Sassafras albidum var. molle) 

Northern red oak (Quercus borealis var. Red mulberry (Morus rubra) 
maxima) Bitternut hickory (Carya cordiformis) 

Tree Associate 

Persimmon (Diospyros virginiana) 

Dominant Understory 

Black haw (Viburnum rufidulum) Redbud (Cerds canadensis) 

Other Understory Associates 

Fragrant sumac (Rhus aromatiea) Ironwood (Carpinus earoliniana) 

Greenbrier (Smilax Bona-nox) Smooth sumac (Rhu^ glabra) 

Frost grape (Vitis cordifolia) 

65. Northeast-facing, limestone, wooded slopes along Black 
River, north of Markham Spring, sec. 23, T. 27 N., R. 4 E., three 
miles west of Williamsville, Wayne County. 

Dominant Trees 

Sugar maple (Acer saecharum var. American elm (Ulmus americana) 
glaucum) White ash (Fraxinus americana) 

Chinquapin oak (Quercus Muhlenbergii) Sweet gum (Liquidambar Styraciflua) 
Northern red oak (Quercus borealis var. Sycamore (Platanus occidentalis) 
maxima) Bitternut hickory (Carya cordiformis) 

Butternut (Juglans cinerea) Linden (Tilia glabra) 

Dominant Understory 

Ironwood (Carpinus earoliniana) Frost grape (Vitis cordifolia) 

Rough-leaved dogwood (Cornus asperic Button-bush (Cephalardhus occidentalis) 
folia) Black haw (Viburnum rufidulum) 

Spicebush (Benzoin aesiivale) Burning bush (Euonymus atropurpu- 

American bladdemut (Staphylea trifolia) reus) 

Hydrangea (Hydrangea arborescens) Hop hornbeam (Ostrya virginiana) 

Flowering dogwood (Cornus florida) Poison ivy (Toxicodendron radicans) 
Bristly greenbrier (Smilax hispida) Smooth alder (Alnus rugosa) 

Dominant Herbaceous Non-Grass Plant 
Liverleaf (Hepaiica actUiloba) 

Dominant Grasses 

Fescue grass (Festuca obtusa) Switch cane (Arundinaria gigantea) 

66. Along south-facing limestone bluffs of King’s River, one 
mile southwest of Prentiss Ford, sec. 19-24, T. 21 N., R. 25 W., five 
miles south of Viola, Barry County. 

Dominant Trees 

Sugar maple (Acer saecharum var. Chinquapin oak (Quercus Muhlenbergii) 
glaucum) 

Other Tree Associates 

Yellow-wood (Cladrastis lutea) Red mulberry (Morus rubra) 

American elm (Vlmus americana) Black walnut (Julians nigra) 
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Dominant Understory 

Bedbud (jCerds canadensis) Hackberry {Celiis ocddentalis) 

Other Understory Associates 

Indian cherry (Rhamnus caroUniana Spicebush (Benzoin aesiivale) 
var. mollis) Black haw (Viburnum rufidulum) 

Bed c^ar (Juniperus virginiana) Buck brush (Symphoricarpos orhicu- 

Pawpaw (Asimina triloba) lotus) 

Dominant Herbaceous Non-Grass Plants 

White snakeroot (Eupaiorium uriicae- Thimble weed (Anemone virginiana) 
folium) Beggar’s ticks (Desmodium acuminatum) 

Black snakeroot (Sanicula canadensis) 

Other Herbaceous Non-Grass Plants 

Frost grape (Vitis cordifolia) Solomon’s seal (Polygonatum canalicu- 

Yellow violet (Viola eriocarpa) latum) 

Lopseed (PKryma Leptostachya) Virgin’s bower (Clematis virginiana var. 

American bellflower (Campanula ameri- missouriensis) 

cana) Leather flower (Clematis versicolor) 

Wild licorice (Galium drcaezans var. Skull-cap (Scutellaria ovata) 
hyp<malaeum) SkuH-cap (Scutellaria ovalifolia) 

Virginia knotweed (Polygonum vir- Bear grass (Yucca arhansana) 
ginianum) 

Dominant Grasses 

Spike grass (Uniola latifolia) Wild chess (Bromus purgans) 

67. East-facing limestone bluffs along Hu 2 zah Creek, two miles 
southeast of Davisville, Crawford County. 

Dominant Trees 

Northern red oak (Quercus borealis var. Chinquapin oak (Quercus Muklenbergii) 
maxima) 


Other Tree Associates 

Sugar maple (Acer soccharum var. American elm (Ulmus americana) 
glaucum) Blue ash (Fraxinus quadrangulaia) 

Linden (TUia glabra) Bed mulberry (Morus rubra) 

White ash (Fraxinus OTnericana) Sour gum (Nyssa sylvatica var. caro^ 

Black walnut (Juglans nigra) liniana) 

Bittemut hickory {CaJi^a cordiformis) Shagbark hickory (Carya ovata) 

Dominant Understory 
Bladdemut (Staphylea trifolia) 

Other Understory Associates 

Spicebush (Benzoin aesimde) Black haw (Viburnum rufidulum) 

Sassafras (Sassafras albidum var. moUe) Pawpaw (Asimina triloba) 

Burning hush (Eumymus airopur- Bedbud (Cards cana^nsis) 
pweus) Bough-leaved dogwood (Comtis asperv- 

Flowenng dogwood (Comus florida) folia) 

Persimmon (Diospyros mrginiana) 

Dominant Herbaceous Non-Grass Plants 

pee^hrier Mspida) Wild yam (Dtoscorea quatemala) 

ieam (Adtan^mpedalum) Lealcup (Pdymnia canadensis) 
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68. Wooded talus at base of east-facing limestone bluff, “Log- 
slide Bluff,” along White River, sec. 22-27, T. 22 N., R. 23 W., two 
miles west of Marmaros, Stone County. 

Dominant Trees 

Linden (Tilia glabra) Bittemut hickory (Carya cordiformis) 

Sugar maple (Acer saccharum var. Northern red oak (Quercus borealis var. 
glaucum) maxima) 

Other Tree Associates 

Butternut (Juglans cinerea) Chinquapin oak (Quercus Muhlenbergii) 

Hackberry (Celtis occidenialis var. Yellow-wood (Cladrastis lutea) 
canina) 

Dominant Understory 

Bladdemut (Staphylea trifolia) Pawpaw (Asimina triloba) 

Ironwood (Carpinus caroliniana) 

Understory Associate 
Spicebush (Benzoin aestivate) 

Dominant Herbaceous Non-Grass Plant 

Leafcup (Polymnia canadensis) 

Other Herbaceous Non-Grass Plant Associates 

Pale touch-me-not (Impatiens pallida) Enchanter’s nightshade (Circaea laii- 
Waterleaf (Hydrophyllum appendicu- folia) 

latum) Wild ginger (Asarum eanadense var. 

Yellow violet (Viola eriocarpa var. acuminatum) 

leiocarpa) Celandine poppy (Stylophorum dipkyU 

May-apple (PodophyUum peltatum) lum) 

Moonse^ (Menispermum eanadense) 

69. Rich, wooded, north-facing, limestone slopes along spring 
branch tributary to Swan Creek, sec. 34, T. 26 N., R. 19 W., four 
miles southeast of Chadwick, Christian County. 

Dominant Trees 

Black maple (Acer nigrum) Sugar maple (Acer saccharum var. 

Chinquapin oak (Quercus Muhlenbergii) glaucum) 

Other Tree Associates 

Northern red oak (Querens borealis var. Bur oak (Quercus macrocarpa) 
maxima) American elm (Ulmus americana) 

Blue ash (Fraxinus quadrangulaia) 

Dominant Understory 

Pawpaw (Asimina triloba) Spicebush (Benzoin aestivale) 

Bladdemut (Staphylea trifolia) 

Understory Associate 
Arrow-wood (yibumum moUe) 

Dominant Herbaceous Non-Grass Plants 

Waterleaf (Hydrophyllum appendicu- Liverleaf (Hepatiea americana) 
latum) Moonseed (Menispermum eanadense) 

Leafcup (Polymnia canadensis) 
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Other Herbaceous Non-Grass Plant Associates 
Cup-seed (Calycocarpum Lyoni) False spikenard (Smilacina racemosa) 

Dominant Grasses 

Wild chess {Bromtcs purgans) Bottle brush (Hystrix patula) 

Fescue grass (Festuca ohtusa) Diarina festucoides 

70. Northwest-facing wooded slopes along Swan Creek, sec. 34, 
T. 26 N., R. 19 W., four miles southeast of Chadwick, Christian 
County. 

Dominant Trees 

Black maple (Acer nigrum) Linden (Tilia glabra) 

Sugar maple (Acer saccharum var. Bittemut hickory (Carya cordiformis) 

glaucum) 

Other Tree Associates 

White ash (Fraxinus americana) Slippery elm (UlmtLS fulva) 

Dominant Understory 

Arrow-wood (Viburnum molle) Bladdernut (Staphylea trifolia) 

Pawpaw (Asimina triloba) Spicebush (Benzoin aestivak) 

Ironwood (Carpinus caroliniana) 

Understory Associate 
Leatherwood (Dirca palmtris) 

Dominant Herbaceous Non-Grass Plants 
Liverleaf (Hepaiica acutihba) Black snakeroot (Cimicifuga racemosa) 

Early meadow rue (TkaMctrum dioicum) Leaf cup (Polymnia canaden^) 

Other Herbaceous Non-Grass Plant Associates 
Liverleaf (Hepaiica americana) Indian turnip (Arisaema triphyllum) 

Joe-Pye weed (Eupatorium purpwretm) Wood's hellebore (Veratrum Woodii) 

71. North-facing limestone slopes along vall^ bordering Stin¬ 
son Creek, near Ballinger Springs, sec. 1, T. 46 N., R. 9 W., two 
miles northeast of Hams Prairie, Callaway County. 

Dominant Trees 

Sugar maple (Acer saccharum var. Linden (Tilia glabra) 
glaucum) Black maple (Acer nigrum) 

Other Tree Associates 

Butternut (Jv^ans cinerea) ' Kentucky coffee tree (Gymnocladm dio- 

Bittemiit Mckory (Carya cordifomm) ica) 

Dominant Understory 

Pawpaw (Asimina triloba) Ironwood (Carpinus caroliniana) 

Altematedeaved dogwood (Comtts alter-- Bladdernut (Staphylea trifolia) 
mfoHa) 

Understory Associate 
Arrow-wood (Viburnum moUe) 

Dominant Herbaceous Non-Grass Plant 
Woollen breeches (Hydrophyllum appencUcidaium) 



Studies op the Vegetation op Missouri —I 


446 


Other Herbaceous Non-Grass Plants 


Celandine poppy (Stylophorum diphyU 
lum) 

Goldenrod (Solidago latifolia) 

Clearweed {Pilea pumila var. Deamii) 
Narrow-leaved spleen wort (Athyrium 
pycnocarpon) 

Leafcup (Polymnia canadensis) 


White avens {Geum canadense var. 
camporum) 

Wild geranium (Geranium maculatum) 
Bloodroot (Sanguinaria canadensis) 
Spiderwort (Tradescantia suhaspera) 
Maidenhair fern (Adiantum pedatum) 


72. North-facing limestone bluffs with wooded talus slopes 
below, along Osage River, sec. 2, T. 40 N., R. 13 W., west of Capps, 
Miller County. 

Dominant Trees 

Sugar maple (Acer saccharum var. Chinquapin oak (Quercus Muhleribergii) 
glaucum) 

Other Tree Associates 

Linden (Tilia glabra) Northern red oak (Quercus borealis var. 

Butternut (Juglans dnerea) maxima) 

White oak (Quercus alba) 

Dominant Understory 

American hornbeam (Carpinus carch Bladdemut (Staphylea trifolia) 
liniana) Flowering dogwood (Comus fiorida) 


Other Understory Associates 

Benzoin (Benzoin aestivale) Pawpaw (Asimina triloba) 

Hydrangea ( Hydrangea arborescens) 

Dominant Herbaceous Non-Grass Plant 
Goldenrod (Solidago latifolia) 


73. North-facing limestone bluffs along Little Niangua River, 
sec. 5, T. 38 N., R. 18 W., two and one-half miles south of Bamum- 
town, Camden County. 


Dominant Trees 

Sugar maple (Acer saccharum var. Bittemut hickory (Carya cordiformis )— 
glaucum) at base 

Black maple (Acer nigrum) 


Other Tree Associates 

Linden (Tilia glabra) Northern red oak (Quercus borealis var. 

Butternut (Juglans dnerea) maxima) 

Dominant Understory 

Bladdemut (Staphylea trifolia) American hornbeam (Carpinus carch 

Benzoin (Benzoin aestivale) liniana) 

Pawpaw (Asimina triloba) 

Dominant Herbaceous Non-Grass Plants 
Pale touch-me-not (Impatiens pallida) Leafcup (Polymnia canadensis) 

Other Herbaceous Non-Grass Plants 

Woollen breeches (HydropfeyWww appcn- Narrow-leaved spleenwort (Athyrium 
diculatum) pycnocarpon) 
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74. West-faeing, wooded, limestone slope along Brushy Creek, 
sec. 8, T. 27 N., R. 3 E., six miles north of Ellsinore, Carter County. 

Dominant Tree 

Sugar maple {Acer saceharum var. glaucum) 

Other Tree Associates 

Northern red oak {Qwercm borealis var. "^ite ash {Fraxinus americana) 
maxima) Linden {Tilia glabra) 

White oak (Querctis alba) Mulberry (Morm rubra) 

Chinquapin oak {Quercus Muhlenbergii) Slippery elm (Ulmusfulva) 

Bittemut hickory {Carya cordiformis) Winged elm {TJlmus alata) 

Shagbark hickory {Carya ovata) 

Chief Understory 

Bladdemut {Siaphylea trifolia) Flowering dogwood {Comtes florida) 

Other Understory Associates 

Possum haw {Ilex decidua) Hop hornbeam {Ostrya nrginiana) 

CMttim-wood {Bumelia lanuginosa) Sassafras {Sassafras albidum var. molle) 
Hackberry {CeUis laevigata var. texana) Eastern witch hazel (Hamamelis virgin^ 
Wild plimi {Prunns americana) iana) 

American hornbeam {Carpinus caro-^ Black haw {Viburnum mfidulum) 
Uniana) Eedbud {Cercis canadensis) 

Hydrangea {Hydrangea arborescens) 

Dominant Grass-like Plant 

Carex ehumea 

Other Grass or Grass-like Associates 

Wild chess {Bromus purgans) Fescue grass {Festuca paradoxa) 

Indian grass (Sorghastrum nuians) Blue-stem grass {Andropogon scoparius) 

75 . Lower portion of northeast-facing limestone slopes along St.- 
Francis River, just west of Greenville, Wayne County. 

Dominant Trees 

Sugar maple {Acer saceharum var. Northern red oak {Quercus borealis var. 

glaucum) maxima) 

Gmnquapin oak {Quercus Muhlenbergii) 

Dominant Understory 

Black haw (Viburnum rufidtdum) Hazelnut {Corylus americana) 

WMte ash americana) Eedbud {Cerds canadensis) 

Pawpaw (Asimina irikba) Ironwood {Carpinus caroUniana) 

Indian cherry (Rhamnus eatoliniana) Hop tree (Ptelea trifoliata) 

D omin a n t Herbaceous Non-Grass Plants 
liverl^f (Eepaiica acuiihba) Early meadow rue {Tkalictrum dioieum) 

Dominant Grasses 

Fescue grass {Feduca dbinsa) Sphenopholis {Sphenophiolis mtermedia) 

^ 76. Ncrth-faemg,^ wooded;^ limestone dopes along Brushy Creek, 

% T. 27 N., R. 3 E., dx north of Ellsinore, Carter Comity. 
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Dominant Trees 

Sugar maple (Acer saccharum var. Northern red oak (Quercus borealis var. 
glaucum) maxima) 

Other Tree Associates 

White oak {Querciis alba) Sassafras (Sassafras albidum var, molle) 

White ash (Fraxinus americana) Red maple (Acer rubrum) 

Bitternut hickory (Carya cordiformis) Sycamore (Platanus occidentalis) 

Butternut (Juglans cinerea) Sour gum (Nyssa sylvatica var. caro- 

River birch (Betula nigra) liniana) 

Dominant Understory 

Dogwood (Cornus fiorida) Ironwood (Carpiniis caroliniana) 

Other Understory Associates 

Smooth alder (Alnus rugosa) Redbud (Cercis canadensis) 

Buck brush (Symphoricarpos orbicu- Button-bush (Cephalanthus occidentalis) 
latus) Spicebush (Benzoin aestivale) 

Black haw (Viburnum rufidulum) Hazelnut (Corylus americana) 

Shadbush, serviceberry (Amelanchier Hop hornbeam (Ostrya virginiana) 
canadensis) Ozark witch hazel (Hamamelis vernalis) 

American bladdemut (Staphylea tri- Ward’s willow (Salix longipes var. 

folia) Wardii) 

Fragrant sumac (Rhus aromatica) Hydrangea (Hydrangea arborescens) 

Dominant Herbaceous Non-Grass Plant 
Liverleaf (Hepaiica acutiloba) 

Dominant Grasses 

Thin grass (Agrostis perennans) Fowl meadow grass (Glyceria striata) 

77. Rich, low woods and adjacent lower limestone slopes along 
spring branch tributary to Current River, sec. 34, T. 25 N., R. 1 E., 
six miles northeast of Bennett, Ripley County. 

Dominant Trees 

Sugar maple (Acer saccharum var. Red mulberry (Morus rubra) 
glaucum) Black walnut (Juglans nigra) 

Red maple (Acer rubrum) Linden (Tilia glabra) 

Chinquapin oak (Quercus Muhlenbergii) White ash (Fraxinus americana) 
Bitternut hickory (Carya cordiformis) Northern red oak (Quercus borealis var. 
Sour gum (Nyssa sylvatica var. caro- maxima) 

liniana) American elm (TJlmus americana) 

Dominant Understory 

Spicebush (Benzoin aestivale) Ironwood (Carpinus caroliniana) 

Hazelnut (CoryluLS americana) Pawpaw (Asimina triloba) 

Redbud (Cercis canadensis) Bladdemut (Staphylea trifolia) 

78. North-facing, wooded, limestone slopes along Big Creek, 
sec. 18, T. 31 N., R. 2 W., three miles northeast of Rat, Shannon 
County. 

Dominant Trees 

Sugar maple (Acer saccharum var. American linden (TiZfa^io&ra) 
glaucum) Butternut (Juglans cinerea) 
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Dominant Understojry 

Eastern witch hazel {Hamamelis virgini- Flowering dogwood (Comus florida) 
ana) Eunning strawberry-bush {Enonymus 

Spicebush (Benzoin aestivale) ohovatvs) 

Ohio buckeye (Aesculus glahra f. pallida) Bristly greenbrier (Smilax hispida) 
Bladdernut (Staphylea trifolia) 

Dominant Herbaceous Non-Grass Plant 
Wood’s hellebore (Veratrum Woodii) 

Dominant Grasses and Grass-like Plants 
Brachyelytrum erectvm Sedge (Carex eburnea) 

79. North-facing, wooded, limestone slopes along Bee Fork of 
Black River, sec. 23, T. 32 N., R. 1 W., four miles northwest of 
Centerville, Reynolds County. 

Dominant Trees 

Sugar maple (Acer saccharum var. Butternut (Juglans cinerea) 

glaucum) Red mulberry (MoriLS rubra) 

Northern red oak (Qiiercibs borealis var. American elm (Ulmus americana) 
maxima) Linden (Tilia glabra) 

Sour gum (Nyssa sylvaiica var. caro- Bitternut hickory (Carya eordiformis) 
liniana) 

Dominant Understory of Upper Portion 
Eastern witch hazel (Hamamelis virgini- Flowering dogwood (Cornus florida) 
ana) Juneberry, serviceberry (Amelanchier 

Hop hornbeam (Ostrya virginiana) canadensis) 

Redbud (Cerds canadensis) 

Dominant Understory of Lower Portion 
Leatherwood (Dirca palustris) Spicebush (Benzoin aestivale) 

Flowering dogwood (Comus florida) 

Dominant Herbaceous Non-Grass Plant 
liverleaf (Hepatiea acutiloba) 

80. East-facing limestone slopes along Brushy Creek, sec. 24, 
T. 33 N., R. 1W., one mile north of Moses Store, Re 3 niolds County. 

Dominant Trees 

Northern red oak (Quercus borealis var. Sugar maple (Acer saccharum var. 

maxirm) glaucum) 

Linden (Tilia glabra) 

Tree Associate 
Black cherry (Prunus seroiina) 

Dominant Understory 

Easton witch hazel (Barmmelis Virginia Flowering dogwood (Comus florida) 
ana) 

Other Understory Associates 

ironwood (Carpinus caroHniana) Jimeberry, serviceberry (Amelanchier 

Spicebush (Benzoin aestivale) canadmsis) 

Leatherwood (Dirca palustris) Sassafras (Sassafras aMdum var. moUe) 

Dominant Herbaceous Non-Grass Plants 
Early meadow rue (TlwiJicJnimdtoicuw)' Wild ^ger (Asarum canwdense var. 
Idvedeaf (Hepatiea ocutiMm) reflexum) 

Bla^ cohosh (Ptmidfuga racemosa) 
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81. West-facing, cherty limestone slopes along Otter Creek, 
sec. 18, T. 27 N., R. 6 E., near Taskee, Wayne County. 

Dominant Trees 

Sugar maple (Acer saccharum ' vbx. Blzck walnut (Juglans nigra) 
glaucum) White ash (Fraxinus americana) 

Winged elm (Ulmus alata) Sour gum (Nyssa sylvatica var. caro- 

WThite oak {Quercus alba) liniana) 

Northern r^ oak (Quercus borealis var. Mockernut hickory {Carya tomentosa) 
maxima) 

Dominant Understory 

Dogwood (Cornus florida) Hop hornbeam {Ostrya virginiana) 

Fragrant sumac {Rkm aromatica) Redbud (Cercis canadensis) 

Sassafras {Sassafras albidum var. molle) Shadbush {Amelanchier canadensis) 
American bladdernut {Staphylea tri- Indian cherry {Rhamnus caroliniana) 
folia) Ironwood {Carpinus caroliniana) 

82. Base of rich, low, wooded slopes just above alluvial woods 
along Gasconade River, east of Mossy Spring, see. 2, T. 36 N., 
R. 11 W., seven miles northeast of Wajmesville, Pulaski County. 

Dominant Trees 

Northern red oak {Qtiercus borealis var. Bitternut hickory {Carya cordiformis) 
maxima) Linden {Tilia glabra) 

White oak {Quercus alba f. latiloba) 

Other Tree Associates 

Hackberry (Celtis occidentalis var. Slippery elm {Ulmus fulva) 
canina) 

Dominant Understory 

Ironwood {Carpinus caroliniana) Pawpaw {Asimina triloba) 

Burning bush {Euonymus atropurpureus) 

Other Understory Associates 

Moonseed {Menispermum canadense) Sassafras {Sassafras albidum) 

Buck brush {Symphoricarpos orbicular Virginia creeper {Parthenocissus quin^ 
tus) quefolia) 

Dominant Herbaceous Non-Grass Plants 

Pale touch-me-not {Impatiens pallida) White violet {Viola striata) 

White crown-beard {Verbesina virginica) Wild ginger {Asarum canadense var. 
Clearweed {PUea pumila var. Deamii) acuminatum) 

Pokeweed {Phytolacca americana) 

Other Herbaceous Non-Grass Plant Associates 

Blephilia {Bhphilia hirsuta) Skullcap {Scutellaria ovata) 

Wood nettle {Laportea canadensis) Joe-Pye weed {Eupatorium purpureum) 

Yellow violet {Viola eriocarpa var. Wild yam {Dioscorea villosa) 
leiocarpa) Enchanter's nightshade {Circaea laii>- 

Fragile fern {Cystopteris fragilis var. folia) 
protrasa) Wild blue phlox {Phlox divaricata var. 

Hog-peanut {Amphiearpa bracteata) Laphamii) ^ * 

Fragrant bedstraw {Galium triflorum) Vervain iyerbema urticaefolia) 
Bloodroot {Sanguinaria canadmsis) 
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83. East-facing, cherty, limestone slopes along Ottery Creek, 
sec. 34, T. 34 N., R. 1 E., two miles northeast of Edgehill, Iron 
County. 

Dominant Trees 

Sugar maple (Acer saccharum var. Bitternut hickory (Carya cordiformis) 
glaucum) White ash (Fraxinus americana) 

Shagbark hickory (Carya ovata) Linden (Tilia glabra) 

Northern red oak (Quercus borealis var. White oak (Quercus alba) 
maxima) Butternut (Juglans cinerea) 

Dominant Understory 
Flowering dogwood (Cornus florida) 

84. West-facing, porphyritic, trachyte slopes along Ottery Creek, 
sec. 26, T. 34 N., R. 1 E., three miles northeast of Edgehill, Iron 
County. 

Dominant Tree 
Winged elm (Ulmus alata) 

Other Tree Associates 

Sugar maple (Acer saccharum var. White oak (Quercus alba) 
glaucum) Shagbark hickory (Carya ovata) 

Dominant Understory 

Hop hornbeam (Ostrya virginiana) Hackberry (Celtis laevigata var. texana) 


85. Limestone bluffs at mouth of spring branch of Pulltight 
Spring, Shannon County. 


Dominant Trees 

Sugar maple (Acer saccharum var. Chinquapin oak (Quercus Muhlenbergii) 
glaucum) Schneck’s red oak (Quercus Shumardii 

Red cedar (Juniperus virginiana) var. Schneckii) 

Chittim-wood (Bumelia lanuginosa) Persimmon (Diospyros virginiana) 

86. Rich, east-facing slopes at base of limestone bluffs along 
King’s River, south of Prentiss Ford, sec. 24, T. 21 N., R. 25 W., five 
miles south of Viola, Barry County. 

Dominant Trees 

Sugar maple (Acer saccharum var. Northern red oak (Quercus borealis var. 

glaucum) maxima) 

Chmquapin oak (Quercus Muhlenbergii) 

Dominant Understory 

Black locust (Robinia Pseudo-acacia) Spicebush (Benzoin aestivale) 

Pawpaw (Asimina triloba) Redbud (Cercis canadensis) 

87. Limestone draw between upper part of bald knob in Hercules 
Game Refuge, sec. 10-11, T. 24 N., R. 18 W., two miles southwest of 
Hercules, Taney County. 
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Dominant Trees 

Sugar maple (Acer saccharum var. Schneck’s red oak (Quercus Shumardii 

glaucum) var. Schneckii) 

Smoke tree (Cotinus americanus) 

Dominant Understory 

Flowering dogwood (Cornus florida) Possum haw (Ilex decidua) 

Swamp dogwood (Cornus ohliqua) Ninebark (Physocarpus opulifoUus var. 

Rough-leaved dogwood (Cornus asperi- intermedins) 
folia) Andrachne phyllanthoides 

Other Understory Associates 

Indian cherry (Rhamnus caroliniana) Fringe tree (Chionanthus virginica) 

88. North-facing, wooded, limestone slopes along Pomme de 
Terre River, three miles northeast of Elkland, Hickory County. 

Dominant Trees 

Sugar maple (Acer saccharum var. Northern red oak (Quercus borealis var. 

glaucum) maxima) 

Dominant Understory 

Bladdernut (Staphylea trifolia) Pawpaw (Asimina triloba) 

Other Understory Associates 

Prickly ash (Zanthoxylum americanum) Flowering dogwood (Cornus florida) 
Bittersweet (Celastrus scandens) Burninghush.(Euonymusatropurpureus) 

Dominant Herbaceous Non-Grass Plants 

Tick trefoil (Desmodium acuminatum) Tall bellflower (Campanula americana) 
Joe-Pye weed (Eupatorium piirpureum) Lopseed (Phryma Leptostachya) 
Agrimony (Agrimonia rostellata) 

Dominant Grass 

Brachyelytrum erectum 

89. Northeast-facing, wooded, limestone slopes at base of bluffs 
along Gasconade River, sec. 8, T. 36 N., R. 12 W., five miles north¬ 
west of Waynesville, Pulaski County. 

Dominant Trees 

Black maple (Acer nigrum) Linden (Tilia glabra) 

Sugar maple (Acer saccharum var. Northern red oak (Quercus borealis var. 
glaucum) maxima) 

Dominant Understory 

Alternate-leaved dogwood (Cornus alter^ Bladdernut (Staphylea trifolia) 
nifolia) 

Other Understory Associates 

Arrow-wood (Viburnum molle) Dogwood (Cornus florida) 

Ironwood (Carpinus caroliniana) 

90. North-facing, shaley, limestone slopes along Deepwater 
Creek, sec. 20, T. 40 N., R. 29 W., one and one-half miles southwest 
of Spruce, Bates County. 
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98. East-facing limestone slopes along Fourche k Renault Creek, 
sec. 15, T. 37 N., R. 1 E., one and one-half miles north of Shirley, 
Washington County. 

Dominant Trees 

Sugar maple {Acer saccharum var. Linden {Tilia glabra) 
glauciim) Chinquapin oak {Quercus Muhlenbergii) 

Other Tree Associates 

Slippery elm {Ulmusfulva) Red mulberry (Morns rubra) 

Butternut (Juglanscinerea) ^ Winged elm (Ulmus alata) 

Red cedar (Juniperus virginiana) 

Dominant Understory 

Hop hornbeam (Ostrya virginiana) Ironwood (Carpinus caroliniana) 

Chittim-wood (Bumelia lanuginosa) Redbud (Cercis canadensis) 

99. Intermediate zone of east-facing limestone slopes between 
upper, drier, cedar-clad slopes and lower, richer soil slopes along 
Fourche a Renault Creek, sec. 15, T. 37 N., R. 1 E., one and one-half 
miles north of Shirley, Washington County. 

Dominant Trees 

Sugar maple (Acer saccharum var. Linden (Tilia glabra) 
glaucum) Chinquapin oak (Quercus Muhlenbergii) 

Schneck’s red oak (Quercus Shumardii White ash (Fraxinus americana) 
var. Schneckii) Winged elm (Ulmus alata) 

Dominant Understory 

Rough-leaved dogwood (Cornus asperi- Buck brush (Symphoricarpos orbicu- 
folia) latus) 

Hop hornbeam (Ostrya virginiana) Ninebark (Physocarpus opulifolius var. 

Redbud (Cercis canadensis) intermedins) 

Smooth sumac (Rhus glabra) 

100. Upland slopes following along gravel bar of Little Fourche 
k Renault Creek, sec. 2, T. 37 N., R. 1 E., two miles southeast of 
Floyd, Washington County. 

Dominant Trees 

White oak (Quercus alba) Mockernut hickory (Carya tomentosa) 

Northern red oak (Quercus borealis var. Eitternut hickory (Carya cordiformis) 
maxima) Black walnut (Juglans nigra) 

Dominant Understory 

Redbud (Gems canadensis) 

101. North-facing, wooded, limestone slopes along Big Creek, 
sec. 18, T. 31 N., R. 2 W., three miles northeast of Rat, Shannon 
County. 

Dominant Trees 

Sugar maple (Acer saccharum var. Linden (Tilia glabra) 
glaucum) Butternut (Juglans cinerea) 
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Dominant Understory 

Eastern witch hazel (Hamamelis virgini'- Running strawberry-bush (Euonymus 
ana) obovatus) 

Spicebush {Benzoin aestivale) Flowering dogwood {Cornns floridd) 

Ohio buckeye (Aesculus glabra f. pallida) Bladdernut (Staphylea trifolia) 

102. Acid, wooded valley floor along headwaters of branch south 
of Enough, Iron County. 


Dominant Trees 

White oak (Quercus alba) Northern red oak {Quercus borealis var. 

Black oak (Quercus velutina) maxima) 

Other Tree Associates 

Red maple (Acer rubrum) Honey locust (Gleditsia iriacanthos) 

Sycamore (Platanus occidentalis) Winged elm (tflmus alata) 

Butternut (Juglans cinerea) Sassafras (Sassafras albidum var. molle) 

Mockernut hickory (Carya tomentosa) Bitternut hickory (Carya cordiformis) 

Dominant Understory 

Smooth alder (Alnus rugosa) Hazelnut (Corylus americana) 

Ironwood (Carpinus caroliniana) Black haw (Viburnum rufidulum) 

Ozark witch hazel (Hamamelis vernalis) Hop hornbeam (Ostrya virginiana) 
Flowering dogwood (Comus fiorida) Bristly greenbrier (Smilax hispida) 
Juneberry, serviceberry (Amelanchier Ward’s willow (Salix longipes var. 

canadensis) Wardii) 

Redbud (Cercis canadensis) 

103. Valley floor of shallow ravine along headwaters of Sinking 
Creek, sec. 10, T. 32 N., R. 3 W., three miles northwest of Bunker, 
in Dent County. 

Dominant Trees 

Sycamore (Platanus occidentalis) Bitternut hickory (Carya cordiformis) 

Other Tree Associates 

Slippery elm (Ulmusfulva) Black gum (Nyssa sylvatica var. caro- 

Northern red oak (Quercus borealis var. liniana) 

maxima) Shumard’s red oak (Quercus Shumardii) 

White oak (Quercus alba) 


Dominant Understory 

Buck brush (Symphoricarpos orbicu- Hazelnut (Corylus americanus) 
latus) 


Other Understory Associates 


Redbud (Cercis canadensis) 
Ironwood (Carpinus caroliniana) 
Flowering dogwood (Cornus fiorida) 
Pawpaw (Asimina triloba) 

Black haw (Viburnum rufidulum) 


Smooth alder (Alnus rugosa) 

Swamp do^ood (Comus obliqua) 
Ward’s willow (Salix longipes var. 
Wardii) 


104. Sandy, alluvial woods along Marble Creek opposite lime¬ 
stone bluffs, sec. 21, T. 32 N., R. 5 E., two and one-half miles south¬ 
west of French Mills, Madison County. 
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Dominant Trees 

Red cedar (Juniperus virginiana) Red maple (Acer rubrum) 

Southern yellow pine (Pinus echinatd) Sour gum (Nyssa sylvatica var. caro- 
Sugar maple (Acer saccharum var. liniana) 

glaucum) Chinquapin oak (Quercus Muhlenbergii) 

White oak (Quercus alba) 

Dominant Understory 

Leatherwood (Dirca paliLstris)^ Indian cherry (Rhamnus caroliniana 

Chittim-wood (Bumelia lanuginosa) var. mollis) 

Ironwood (Carpinus caroliniana) 


III. OUERCUS-CARYA ASSOCIATION 
(2) Quercus marilandica-Quercus stellata Associes 

105. Upland, level, wooded ridge top between highway No. 32 
and Dillard, Crawford County. 

Dominant Trees 

Post oak (Quercus stellata) Black jack oak (Quercus marilandica) 

Other Tree Associates 

White oak (Quercus alba) Black oak (Quercus veluiina) 

106. West-facing, upland, granite glade at Granite Bend, sec. 10, 
T. 27 N., R. 4 E., five miles northwest of Williamsville, Wayne 
County. 

Dominant Trees 

Post oak (Quercus stellata) Ozark pignut hickory (Carya Buckleyi 

Black jack oak (Quercus marilandica) var. arkansana) 

Winged elm (Ulmus alata) 

Dominant Herbaceous Non-Grass Plants 

Crotonopsis elliptica Rock pink (Talinum calycinum) 

False aloe (Agave virginica) 

Dominant Grasses and Grass-like Plants 

Wild oats grass (Danthonia spicata) Slender fescue ^ass (Festuca octoflora) 
Panic grass (Panicum linearifolium) Cyperus filiculmis var. macilentus 

(3) Quercus velutina-Carya Buckleyi var. arkansana Associes 

107. Upper valley wooded portion of Stilwell Hollow, in Low Gap 
Game Refuge, sec. 12, T. 32 N., R. 1 E., southeast of Black U. S. 
Lookout, four miles southwest of Black, Re 3 niolds County. 

Dominant Trees 

Mockemut hickory (Carya tomentosa) Black oak (Quercus veluiina) 

White oak (Quercus alba) Shagbark hickory (Carya ovata) 

Dominant Understory 
Fragrant sumac (Rhus aromaiica) 
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108. Upland oak-hickory woods in grazing plot southwest of 
Bunker CCC camp F-7, sec. 3, T. 33 N., R. 3 W., five miles north¬ 
west of Bunker, in Dent County. 

Dominant Trees 

White oak (Quercus alba) Black gum (Nyssa sylvatica var. caro~ 

Post oak (Quercus stellata) liniana) 

Black oak (Quercus velutina) Mockernut hickory (Carya tomentosa) 

Black jack oak (Quercus marilandica) Bitternut hickory (Carya cordiformis) 
Ozark pignut hickory (Carya Buckleyi Shagbark hickory (Carya ovaia) 
var, arkansana) 

Dominant Understory 

Low-bush huckleberry (Vaccinium vacil- Smooth sumac (Rhus glabra) 

Ians var. crinitum) 

Dominant Grasses and Grass-like Plants 

Wild oats grass (Danthonia spicata) Panic grass (Panicum dichotomum) 
Panic grass (Panicum lanuginosum var. Panic grass (Panicum lanuginosum var. 

fasciculatum) ^ ^ ^ Lindheimeri) 

Panic grass (Panicum linear ifolium) Blue-stem (Andropogon scoparius var. 

Panic grass (Panicum Boscii) genuinus) 

Sedge (Carex cephalophora) 

109. Level, upland, oak woods two miles northwest of Bunker 
CCC camp F-7, sec. 32, T. 33 N., R. 3 W., seven miles northwest 
of Bunker, in Dent County. 

Dominant Trees 

White oak (Quercus alba) Black oak (Quercus velutina) 

Post oak (Quercus stellata) 

Other Tree Associates 

Ozark pignut hickory (Carya Buckleyi Sassafras (Sassafras albidum var. molle) 
var. arkansana) Shagbark hickory (Carya ovata) 

Mockernut hickory (Carya tomentosa) 

Dominant Understory 

Low-bush huckleberry (Vaccinium vacil- Hazelnut (Corylus americana) 

Ians var. crinitum) Flowering dogwood (Cornus florida) 

Dominant Herbaceous Non-Grass Plant 
Bush clover (Lespedeza procumbens) 

Dominant Grasses and Grass-Hke Plants 

Wild oats grass (Danthonia spicata) Sedge (Carex artitecta) 

Sedge (Carex retrofiexa) 

110. Upland cherty woods, sec. 7, T. 25 N., R. 4 E., 10 miles 
southeast of Ellsinore, Carter County. 

Dominant Trees 

Scarlet oak (Quercus coccinea) Post oak (Quercus stellata) 

Other Tree Associates 

Black oak (Quercus velutina) Ozark pignut hickory (Carija Buckleyi 

Black jack oak (Quercus marilandica) var. arkansana) 

White oak (Quercus alba) 
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Dominant Understory 

Low-bush huckleberry (yaccinium vacil- Dwarf sumac {Rhus Copallina) 
Ians Yar. criniium) 


Understory Associate 
Sassafras (Sassafras albidum var. molle) 

Dominant Herbaceous Non-Grass Plants 

Cinquefoil (Potentilla simplex) Bush clover (Lespedeza prommbens) 

Goat's rue (Tephrosia virginiana) Pussy toes (Antennaria plantagimfolia) 

Dittany (Cunila origanoides) 

Herbaceous Non-Grass Associate 
Forked chickweed (Paronychia fastigiata var. typica) 

Dominant Grasses and Grass-like Plants 

Sedge (Carex hirsutella) Wild oats grass (Danthonia spicata) 

Grass Associate 
Hair grass (Agrostis hyemalis) 


111. Upland oak-hickory woods, sec. 20 and 21, T. 26 N., R. 7 E., 
three miles north of Rombauer, Butler County. 


Dominant Trees 


Scarlet oak (Quercus cocdnea) 
Black oak (Quercus velutina) 

Post oak (Quercus stellata) 
Southern red oak (Quercus falcata) 
Winged ehn (<TJlmus alata) 


Black jack oak (Quercus marilandica) 
Shagbark hickory (Carya ovata) 
Mockernut hickory (Carya Buckleyi var. 
arhansana) 


Dominant Understory 

Fragrant sumac (Rhus aromaiica) Sassafras (Sassafras albidum var. molle) 

Dwarf sumac (Rhus Copallina) 

Dominant Herbaceous Non-Grass Plants 

Pussy toes (Antennaria plantaginifolia) Dittany (Cunila origanoides) 

Cinquefoil (Potentilla simplex) Pinweed (Lechea villosa) 

Goat's rue (Tephrosia virginiana) Bush clover (Lespedeza repens) 

Pencil flower (Stylosanihes biflora var. Bergamot (Monarda Bradburiana) 
hispidissima) Bastard toadflax (Comandra Richard’- 

Sensitive pea (Cassia niciitans) ^ siana) 

Field goldenrod (Solidago nemoralis) Wild aster (Aster patens) 

Bush clover (Lespedeza procumbens) Brown-eyed Susan (Rudheckia hirta) 
Tick trefoil (Desmodium obtusum) 

Dominant Grasses and Grass-like Plants 

Wild oats grass (Danthonia spicata) Sphenopholis (Sphenopholis nitida) 
Beard ^ass (Andropogon virginicus var. Paspalum (Paspalum ciliaiifolium var. 
genuinus) Muhlenbergii) 

112, Upper, cherty slopes above limestone bluffs along Hazel 
Creek, sec. 14, T. 36 N., R. 1 W., one mile southwest of Palmer, 
Washington County. 


Dominant Trees 

Black oak (Quercus velutina) Northern red oak (Quercus borealis var. 

White oak (Quercus alba) maxima) 
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Other Tree Associates 

Black gum (Nyssa sylvatica var. caro- Red maple (Acer ruhrum) 

liniana) Sassafras (Sassafras alhidum var. molle) 

113. West-facing, porph 3 n-itic trachyte slopes of Johnson Moun¬ 
tain, sec. 24, T. 35 N., R. 1E., two miles south of Peoria, Iron County. 

Dominant Trees 

Ozark pignut hickory (Carya Buckleyi Shagbark hickory (Carya ovata) 
var. arkansana) Black jack oak (Quercus marilandica) 

Post oak (Quercus stellata) 


Dominant Understory 

Fragrant sumac (Rhus aromatiea) 

Other Understory Associates 

Flowering dogwood (Cornws j^nda) High-bush huckleberry (Vaccinium 

Low-bush huckleberry (Vaccinium vaciU stamineum) 

Ians var. crinitum) 

114. Porphyritic trachyte outcrops on top of Johnson Mountain, 
sec. 24, T. 35 N., R. 1 E., two miles south of Peoria, Iron County. 

Dominant Trees 

Northern red oak (Quercus borealis var. Ozark pignut hickory (Carya Buckleyi 
maxima) var. arkansana) 

Post oak (Quercus stellata) 

Dominant Understory 

Winged sumac (Rhus Copallina) Fragrant sumac (Rhus aromatiea) 

Smooth sumac (Rhus glabra) 

Dominant Grasses and Grass-like Plants 

Big blue-stem (Andropogon provimialis) Panic grass (Panicum lanuginosum var. 
Fescue grass (Festuca octoflora var. fasciculatum) 
tenella) Sedge (Carex artitecta) 

115. Upland, level, oak woods near Dillard, Crawford County. 

Dominant Trees 

Scarlet oak (Quercus coccinea) Black jack oak (Quercus marilandica) 

Other Tree Associates 

White oak (Quercus alba) Black oak (Quercus velutina) 

Dominant Understory 

Low-bush huckleberry (Vaccinium vacillans var. crinitum) 

116. Cherty upper slope south of Black, sec. 33, T. 33 N., R. 1 E., 
Reynolds County. 

Dominant Trees 

Black oak (Quercus velutina) Mockernut hickory (Carya tomentosa) 

White oak {Quercus alba) Shagbark hickory (Carya ovata) 

Scarlet oak (Quercus coccinea) Red mulberry (Morns rubra) 
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Dominant Understory 

Low-bush huckleberry {Vaccinium Smooth sumac {Rhus glabra) 
vacillans var. crinitum) Sassafras (Sassafras albidum var. molle) 

Winged sumac (Rhus Copallina) Bristly greenbrier (Smilax hisjoida) 

Fragrant sumac (Rhus aromatica) Dewberry (Rubus flagellaris) 

117. Upper south-facing portion near top of Little Pilot Knob, 
sec. 36, T. 38 N., R. 1W., three miles northwest of Floyd, Washington 
County. 

Dominant Trees 

Ozark pignut hickory (Carya Buckleyi Shingle oak (Quercus imhricaria) 
var. arkansana) Black oak (Quercus velutina) 

Northern red oak (Quercus borealis var. White oak (Quercus alba) 
maxima) Post oak (Quercus stellata) 

Dominant Understory 

High-bush huckleberry (Vaccinium Low-bush huckleberry (Vaccinium 
stamineum var. neglectum) vacillans var. crinitum) 

118. Porphyritic trachyte soil on top of Little Pilot Knob, sec. 36, 
T. 38 N., R. 1 W., three miles northwest of Floyd, Washington 
County. 

Dominant Trees 

White oak (Quercus alba) Post oak (Quercus stellata) 

Other Tree Associates 

Ozark pignut hickory (Carya Buckleyi Shagbark hickory (Carya ovata) 
var. arkansana) 

Dominant Understory 
Smooth sumac (Rhus glabra) 

119. Upper east-facing portion near top of Little Pilot Knob, 
see. 36, T. 38 N., R. 1W., three miles northwest of Floyd, Washington 
County. 

Dominant Trees 

Northern red oak (Quercus borealis var. White oak (Quercus alba) 
maxima) Black oak (Quercus velutina) 

Shagbark hickory (Carya ovata) 

Dominant Understory 

Juneberry, ^ serviceberry (Amelanchier New Jersey tea (Ceanothus americanus) 
canadensis) Flowering dogwood (Comus florida) 

120. Upland oak-hickory woods, sec. 20 and 21, T. 26 N., R. 7 E., 
three miles northwest of Rombauer, Butler County. 

Dominant Trees 

Black oak (Quercus velutina) Shingle oak (Quercus imhricaria) 

^^te oak (Q'mrcnis alba) Ozark hickory (Carya Buckleyi var. 

Black jack oak (Quercus marilandica) arkansana) 

Scarlet oak (Quercus coccinea) Shagbark hickory (Carya ovata) 
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Dominant Understory 

Farkleberry (Vaccinium arboreum var. glaucescens) 

121. South-facing wooded slopes by headwaters of Meramec 
River along dry bed of river, see. 14, T. 33 N., R. 4 W., two miles 
southeast of Max, Dent County. 

Dominant Trees 

Post oak (Quercus stellata) Black jack oak (Quercus marilandica) 

Ozark pignut hickory (Carya Buckleyi Shagbark hickory (Carya ovata) 
var. arkansana) Mockernut hickory (Carya tomeniosa) 


122. North-facing wooded slopes by headwaters of Meramec 
River along dry bed of river, sec. 14, T. 33 N., R. 4 W., two miles 
southeast of Max, Dent County. 

Dominant Trees 

Northern red oak (Quercus borealis var. White oak (Quercus alba) 
maxima) Black oak (Quercus velutina) 

IV. OUERCUS-PINUS ECHINATA ASSOCIATION 

(2b) Quercus marilandica-Quercus stellata-Pinus echinata 

Associes 

123. Woods off North Fork Hollow, near Cane Creek, sec. 8, 
T. 26 N., R. 4 E., six miles east of Ellsinore, south of Upalika, near 
Wayne County line, in Butler County. 

Dominant Tree 

Southern yellow pine (Pinus echinata) 

Subdominant Trees 

Post oak (Quercus stellata) Black jack oak (Quercus marilandica) 

Chief Understory 

White oak (Quercus alba f. latiloba) Ozark hickory (Carya Buckleyi var. 

Fragrant sumac (Rhus aromatica) arkansana) 

Winged sumac (Rhus Copallina) Mockernut hickory (Carya tomentosa) 

Winged elm (Ulmus alata) Shingle oak (Quercus imhricaria) 

Low-bush huckleberry (Vaccinium Shagbark hickory (Carya ovata) 
vacillans var. crinitum) 

Dominant Herbaceous Non-Grass Plants 

Pussy toes (Antennaria plantaginifolia) Bush clover (Lespedeza tepens) 

Bush clover (Lespedeza procumbens) 

Dominant Grass 
Wild oats grass (Danthonia spicata) 

123a. Pine stand on southeast-facing portion of porphyritic 
trachyte slopes of Little Pilot Elnob, sec. 36, T. 38 N., R. 1W., three 
miles northwest of Floyd, Washington County. 
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Dominant Tree 

Southern yellow pine (Pinus echinata) 

Tree Associate 

Ozark pignut hickory {Carya Buckleyi var. arkansana) 

Dominant Understory 

Low-bush huckleberry (Vacdnium vacillans var. crinitum) 

Dominant Herbaceous Non-Grass Plants 

Dittany (Cunila origanoides) Pussy toes (Antennaria planiaginifolia) 

Aster {Aster patens) 

Dominant Grasses and Grass-like Plants 

Panic grass (Panicum lanuginosum var. Sedge (Carex artitecta) 
fasciculatum) Wild oats grass (Danthonia spicata) 

Sedge {Carex hirsutella) 


(2c) Mixed Oak-Hickory-Pine Associes 

124. Upper wooded ravine slopes of Stilwell Hollow, in Low 
Gap Game Refuge, sec. 12, T. 32 N., R. 1 E., southeast of Black U. S. 
Lookout, four miles southwest of Black, Reynolds County. 

Dominant Trees 

Black oak {Qiierciis velutina) Scarlet oak {Quercus coccinea) 

Other Tree Associates 

Ozark pignut hickory {Carya Buckleyi Southern yellow pine {Pinus echinata) 
var. arkansana) Slippery elm {Ulmus fidva) 

Dominant Grass 

Wild chess {Bromus purgans) 

125. Upland cherty ridge near Cornwall, Madison County. 

Dominant Trees 

Scarlet oak {Quercus coccinea) White oak {Quercus alba) 

Black oak {Quercus velutina) Southern yellow pine {Pinus echinata) 

Other Tree Associates 

Post oak {Quercus stellata) Ozark pignut hickory {Carya Buckleyi 

Mockernut hickory {Carya iomentosa) var. arkansana) 

126. Upper, cherty, west-facing slopes along Eleven Points 
River, see. 11, T. 24 N., R. 3 W., one mile southeast of Turner's Mill, 
four miles southwest of Wilderness, Oregon County. 

Dominant Trees 

Southern yellow pine {Pinus echinata) Mockernut hickory {Carya iomentosa) 
White oak {Quercus alba) Shagbark hickory {Carya ovata) 

Black oak {Quercus velutina) Black jack oak {Quercus marilandica) 

Red maple {Acer ruhrum) 

Dominant Understory 

Dogwood {Cornus florida) Fragrant sumac {Rhus aromatica) 
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Dominant Herbaceous Non-Grass Plants 

Goat^s rue (Tephrosia virginiana) Dittany {Cunila origanoides) 

Dominant Grass 

Panic grass (Panicum dichotomum) 


127. Upper, west-facing, eherty slopes, sec. 7, T. 25 N., R. 4 E., 
10 miles southeast of Ellsinore, Carter County. 

Dominant Tree 

Southern yellow pine (Pinus echinata) 

Other Tree Associates 

White oak (Quercus alba) Ozark pignut hickory (Carya Buchleyi 

Scarlet oak (Quercus coccinea) var. arkansana) 

Post oak (Quercus siellata) 


Dominant Understory 

Low-bush huckleberry (Vacdnium vacillans var. crinitum) 

Dominant Herbaceous Non-Grass Plants 

Dittany (Cunila origanoides) Goat’s rue (Tephrosia virginiana) 

Bush clover (Lespedeza hirta) 

Dominant Grasses and Grass-like Plants 
Sedge (Carex hirsutella) Panic grass (Panicum dichotomum) 

128. Upland, eherty, sandstone area, sec. 22, T. 26 N., R. 3 E., 
three miles south of Ellsinore, Carter County. 

Dominant Trees 

Southern yellow pine (Pinus echinata) Black jack oak (Quercus marilandica) 
Scarlet oak (Quercus coccinea) Ozark hickory (Carya Buchleyi var. 

Spanish oak (Quercus falcata) arkansana) 

Black oak (Quercus velutina) 


Dominant Understory 

Winged sumac (Rhus Copallina) Sassafras (Sassafras albidum var. molle) 

Dominant Herbaceous Non-Grass Plants 

Dittany (Cunila origanoides) Catgut, goat’s rue (Tephrosia virginiana) 

Pussy toes (Aniennaria plantaginifolia) Bush clover (Lespedeza repens) 

Bush clover (Lespedeza procumbens) 


129. Cherty, steep exposures above bluffs along Huzzah Creek, 
two miles southeast of Davisville, Crawford County. 

Dominant Trees 

Post oak (Quercus siellata) Northern red oak (Quercus borealis var. 

Black oak (Quercus velutina) maxima) 

Winged elm ( Ulmus alata) 


Tree Associate 

Southern yellow pine (Pinus echinata) 
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Dominant Understory 

Low-bush huckleberry {Vaednium vadllam var. crinitum) 

Understory Associate 
Hop hornbeam (Ostrya virginiana) 

130. Cherty slopes along Stilwell Hollow, Low Gap Game Refuge, 
southeast of Black U. S. Lookout, sec. 12, T. 32 N., R. 1 E., four 
miles southwest of Black, Reynolds County. 

Dominant Trees 

Scarlet oak {Quercus cocdnea) Black oak (Quereus velutina) 

Other Tree Associates 

Southern yellow pine (Pinus echinata) Shagbark hickory (Carya ovata) 
Mockemut hickory (Carya tomentosa) Post oak (Quercus stellata) 

131. Cherty ridge top above limestone slopes along Fourche k 
Renault Creek, sec. 15, T. 37 N., R. 1 E., one and one-half miles 
north of Shirley, Washington County. 

Dominant Trees 

Black jack oak (Quercus marilandica) Black walnut (Juglans nigra) 

Post oak (Quercus stellata) White oak (Quercus alba) 

Shagbark hickory (Carya ovata) Southern yellow pine (Pinus echinata) 

Scarlet oak (Quercus cocdnea) Bitternut hickory (Carya cordiformis) 

Dominant Understory 

High-bush huckleberry (Vaednium PioweTing dogwood (Cornus florida) 
stamineum var. negleetum) Winged sumac (Rhus Copallina) 

132. East-facing cherty slopes above limestone bluffs along 
Brazil Creek, sec. 28, T. 38 N., R. 1 W., six miles northeast of Berry¬ 
man, Washington County. 

Dominant Trees 

Southern yellow pine (Pinus echinata) Shagbark hickory (Carya ovata) 

Post oak (Quercus stellata) Black oak (Quercus velutina) 

Black jack oak (Quercus marilandica) Black walnut (Juglans nigra) 

Dominant Understory 

High-bush huckleberry (yaednium stamineum var. neglecium) 


133. Cherty slopes along Coldwater Creek, sec. 33, T. 35 N., 
R. 8 E., three miles northeast of Womack, St. Francois County. 

Dominant Trees 

White oak (Quercus alba) Scarlet oak (Quercus cocdnea) 

Black oak (Quercus velutina) Southern yellow pine (Pinus echinata) 

Other Tree Associates 

Post oak (Quercus stellata) Northern red oak (Quercus borealis var. 

Black jack oak (Quercus marilandica) maxima) 

Shagbark hickory (Carya ovata) 
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Dominant Understory 

Red maple {Acer rubrum) Farkleberry {Vaccinium arboreum var. 

Flowering dogwood (Cornus florida) glaucescens) 

Azalea (Rhododendron nudiflorum var. Low-bush huckleberry (Vaccinium 
roseum) vacillans var. crinitum) 

Sassafras (Sassafras albidum var. molle) 


134. Upland, level, wooded tract, just east of Bardley CCC camp, 
sec. 23, T. 24 N., R. 2 W., one and one-half miles west of Pine, in 
Ripley County. 

Dominant Trees 

Black jack oak (Quercus marilandica) Shagbark hickory (Carya ovata) 

Other Tree Associates 

Southern yellow pine (Pinus echinata) Southern red oak (Quercus falcata) 

Scarlet oak (Quercus coccinea) Ozark pignut hickory (Carya Buckleyi 

Post oak (Quercus stellata) var. arkansana) 

White oak (Quercus alba) 


Dominant Understory 

Dwarf sumac (Rhus Copallina) New Jersey tea (Ceanothus americanus) 

Other Understory Associates 

Low-bush huckleberry (Vaccinium Smooth sumac (Rhus glabra) 
vacillaris var. crinitum) Dogwood (Cornus florida) 

High-bush huckleberry (Vaccinium Sour gum (Nyssa sylvatica var. caro- 
stamineum var. neglectum) liniana) 

Summer grape (Vitis aestivalis) 

Dominant Herbaceous Non-Grass Plant 

Bush clover (Lespedeza procumbens) 

Dominant Grasses 

Panic grass (Panicum dichotomum) Panic grass (Panicum Boscii) 

Panic grass (Panicum sphaerocarpon) 


135. Ridge top in sec. 30, T. 26 N., R. 4 E., six miles southeast 
of Ellsinore, in Carter County. 


Dominant Trees 

Scarlet oak (Quercus coccinea) Southern yellow pine (Pinus echinata) 


Other Tree Associates 


Black oak (Quercus velutina) 

Spanish oak (Quercus falcata) 

'^ite oak (Quercus alba) 

Post oak (Quercus stellata) 

Black jack oak (Quercus marilandica) 


Pignut hickory (Carya ovalis var. 
obovalis) 

Sour gum (Nyssa sylvatica var. caro- 
liniana) 


Chief Understory 

Winged sumac (Rhus Copallina) Catbrier (Smilax glauca var. leuro- 

Farkleberry (Vaccinium arboreum var. phylla) 
glaucescens) 

Other Understory Associates 

Staghorn sumac (Rhus glabra) Flowering dogwood (Cornus florida) 

Fragrant sumac (Rhus aromatica) Persimmon (Diospyros virginiana) 
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Dominant Herbaceous Non-Grass Plants 

Pinweed {Lechea tenuifolia) Horsemint (Monarda Bradhuriana) 

Cinquefoil {Potentilla simplex var. Pennyroyal (Hedeoma pulegioides) 
typica) Dittany (Cunila origanoides) 

Other Herbaceous Associates 

Bush clover (Lespedeza procumhens) Bush clover (Lespedeza repens) 

Bush clover {Lespedeza virginica) Forked chickweed {Paronychia fasti- 

Sweet everlasting {Gnaphalium ohtusi- giata var. typica) 
folium) Fleabane {Erigeron ramosns) 

Dominant Grasses and Grass-like Plants 

Panic grass {Panicum lanuginosum var. Panic grass {Panicum dichotomum) 
fasciculatum) Rush {Juncus macer) 

Other Grasses and Grass-like Associates 
Poverty grass {Aristida dichotoma) Sedge {Carex hirsutella) 

136. West-facing, cherty, limestone slopes along Fourche a 
Renault Creek, sec. 15, T. 37 N., R. 1 E., one and one-half miles north 
of Shirley, Washington County. 

Dominant Trees 

Southern yellow pine {Pinus echinata) Scarlet oak {Quercus coccinea) 

'White oak (Quercus alba) 


Other Tree Associates 

Black walnut {Juglans nigra) Black gum (Nyssa sylvatica var. caro- 

Sassafras {Sassafras albidum var. molle) liniana) 

Shingle oak {Quercus imbricaria) 

Dominant Understory 

Low-bush huckleberry (yacdnium vacillans var. crinitum) 

Other Understory Associates 

Farkleberry {Vaccinium arboreum var. Winged sumac {Rhus Copallina) 
glaucescens) 

Dominant Herbaceous Non-Grass Plants 

Dittany {Cunila origanoides) Pussy toes {Aniennaria planiaginifolia) 

Dominant Grasses and Grass-like Plants 

Blue-stem (Andropogon scoparius var. Wild oats grass (Danthonia spicata) 
genuinus) ^ Broom sedge {Andropogon virginicus 

Sedge {Carex artitecta) var. genuinus) 

137. South and southeast-facing, porphyritic trachyte slopes of 
Johnson Mountain, sec. 24, T. 35 N., R. 1 E., two miles south 
of Peoria, Iron County. 

Dominant Trees 

White oak (Quercus alba) Ozark pignut hickory (Carya Buckleyi 

Scarlet oak {Quercus coccinea) var. arkansana) 

Black oak (Qu^rcus^ velutina) Northern red oak {Quercus borealis var. 

Southern yellow pine {Pinus echinata) maxima) 

Black gum {Nyssa sylvatica var. caro- Sassafras {Sassafras albidum var. molle) 
liniana) Shagbark hickory {Carya ovata) 

Post oak {Quercus stellata) Red maple {Acer rubrum) 
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Dominant Understory 

Flowering dogwood (Cornws jXonda) Low-bush huckleberry {Vaccinium 
Farkleberry (Vaccinium arhoreum var. vacillans var. crinitum) 

glaucescens) Winged sumac (Rhus Copallina) 


V. OUERCUS ALBA-ACER RUBRUM ASSOCIATION 

(1) Cornus florida-Nyssa sylvatica Associes 

138. Gravelly draw in upland, level woods around Little Scotia 
Pond, sec. 25-26, T. 33 N"., R. 4 W., four miles east of Turtle, Dent 
County. 

Dominant Trees 

Red maple (Acer rubrum) Flowering dogwood (Cornus florida) 

Dominant Understory 

Farkleberry (Vaccinium arhoreum var. Shrubby St. John’s-wort (Hypericum 
glaucescens) prolificum) 

(2) Acer rubrum-Carya tomentosa Associes 

139. Cherty upper slopes overlying cherty acid soil between 
Saunders and Pine Ridge, Christian County. 

Dominant Trees 

Sour gum (Nyssa sylvatica var. caro- Red maple (Acer rubrum) 
liniana) 

Tree Associate 

Southern yellow pine (Pinus echinata) 

Dominant Understory 

Low-bush huckleberry (yacdnium vacillans var. crinitum) 

Other Understory Associates 

Wild rose (Rosa Carolina) Wild rose (Rosa subserrulata) 

Dominant Herbaceous Non-Grass Plant 

Flowering spurge (Euphorbia corollata) 

Dominant Grass 

Broom sedge (Andropogon virginicus var. genuinus) 

140. North-facing, porphyritic trachyte slopes of Johnson Moun¬ 
tain, sec. 24, T. 35 N., R. 1E., two miles south of Peoria, Iron County. 

Dominant Trees 

White oak (Quercus alba) Black gum (Nyssa sylvatica var. caro- 

Northern red oak (Quercus borealis var. liniana) 

maxima) Shagbark hickory (Carya ovata) 

Red maple (Acer rubrum) Mockernut hickory (Carya tomentosa) 


Dominant Understory 
Flowering dogwood (Cornus florida) 
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141. Lower cherty slopes of Stilwell Hollow, Low Gap Game 
Refuge, southeast of Black U. S. Lookout, sec. 12, T. 32 N., R. 1 E., 
four miles southwest of Black, Reynolds County. 

Dominant Trees 

Southern yellow pine (Pinus echinata) Red maple (Acer ruhrum) 

Dominant Understory 

Hop hornbeam (Ostrya virginiana) Smooth sumac (Rhus glabra) 

Serviceberry, Juneberry (Amelanchier Winged sumac (Rhus Copallina) 
canadensis) High-bush huckleberry (Vaccinium 

Low-bush huckleberry (Vaccinium stamineum var. neglectum) 

vacillans var. crinitum) Farkleberry (Vaccinium arhoreum var. 

Wild honeysuckle (Lonicera flava) glaucescens) 

142. Slight draw on upper south-facing portion of porphyritic 
trachyte slopes of Little Pilot Knob, sec. 36, T. 38 N., R. 1 W., three 
miles northwest of Floyd, Washington County. 

Dominant Trees 

Red maple (Acer ruhrum) Sassafras (Sassafras albidum var. molle) 

Sour gum (Nyssa sylvatica var. caro- Southern yellow pine (Pinics echinata) 
liniana) White oak (Quercus alba) 

Black oak (Quercus velutina) 


(3) Quercus alba-Acer rubrum Associes 

143. Draw in ravine in pine-oak woods south of Bunker CCC 
camp F-7, sec. 3, T. 32 N., R. 3 W., five miles northwest of Bunker, 
near Reynolds County line, in Dent County. 

Dominant Trees 

Red maple (Acer rubrum) Ozark pignut hickory (Carya Buckleyi 

Sour gum (Nyssa sylvatica var. caro- var. arkansana) 

liniana) White oak (Quercus alba) 

Dominant Understory 

Hazelnut (Corylus americana) Sassafras (Sassafras albidum var. molle) 

Dwarf sumac (Rhus Copallina) 


144. Cherty, sandstone, shallow slopes along headwaters of Big 
Creek, sec. 10, T. 31 N., R. 3 W., south of Bunker U. S. Lookout, 
five miles southwest of Bunker, in Shannon County. 

Dominant Trees 

Mockernut hickory (Carya tomentosa) Northern red oak (Quercus borealis var. 
White oak (Quercus alba) maxima) 

Other Tree Associates 

Scarlet oak (Quercus coccinea) ^ Red maple (Acer rubrum) 

Southern yellow pine (Pinus echinata) Sour gum (Nyssa sylvatica var. caro- 
Sa^afras (Sassafras albidum var. molle) liniana) 

Winged elm (Ulmus alata) 
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Dominant Understory 

Ozark witch hazel (Hamamelis vemalis) Buck brush (SymphoricaTpos orhiculatus) 
Other Understory Associates 

Flowering dogwood (Cornus florida) Juneberry, serviceberry (Amelanchier 
Low-bush huckleberry (Vaccinium canadensis) 

vacillans var. crinitum) Black haw {Viburnwfn rufidulum) 

145. Cherty, upper, south-facing slopes along Big Barren Creek, 
sec. 4, T. 25 N., R. 1 W., three miles southwest of Eastwood, 10 
miles northwest of Bennett, Carter County. 

Dominant Trees 

White oak (Quercus alba) Sour gum (Nyssa sylvatica var. caro^ 

Southern yellow pine {Pinus echinaia) liniana) 

Red maple (Acer ruhrum) 


Other Tree Associates 

Post oak (Quercus stellata) Scarlet oak (Quercus coccinea) 

Dominant Understory 

Shadbush (Amelanchier canadensis) 

Other Understory Associates 

Fragrant sumac (Rhus aromatica) High-bush huckleberry (Vaccinium 

Dwarf sumac (Rhus Copallina) stamineum var. neglecium) 

Hazelnut (Corylus americana) Farkleberry (Vaccinium arboreum var. 

Low-bush huckleberry (Vaccinium glaucescens) 

vacillans var. crinitum) 

Dominant Herbaceous Non-Grass Plants 

Dittany (Cunila origanoides) Tick trefoil (Desmodium rotundifolium) 

Bracken fern (Pteridium latiusculumYBX. Goat’s rue (Tephrosia virginiana) 
pseudocaudatum) Christmas fern (Polystichum acrosti- 

Bush clover (Lespedeza hirta) choides) 

Tick trefoil (Desmodium marilandicum) 

Dominant Grass 

Fescue grass (Festuca paradoxa) 

146. Cherty slopes along headwaters of Big Creek, sec. 5, T. 31 
N., R. 3 W., two miles south of Melton, Shannon County. 

Dominant Trees 

White oak (Quercus alba) Scarlet oak (Quercus coccinea) 

Other Tree Associates 

Southern yellow pine (Pinus echinata) Red maple (Acer rubrum) 

Sour gum (Nyssa sylvatica var. caro~ Black oak (Quercus veluiina) 
liniana) 

147. Wooded, north-facing, cherty slopes along Eleven Points 
River between mouth of White’s Creek and Bliss Spring, sec. 7, 
T. 24 N., R. 2 W., two and one-half miles southwest of Wilderness, 
Oregon County. 
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Dominant Trees 

Northern red oak (Quercus hoi'ealis var. White oak (Quercus alba) 
maxima) . Scarlet oak (Quercus coccinea) 

Bitternut hickory (Carya cordiformis) 

Other Tree Associates 

Sassafras (Sassafras alhidum var. molle) Persimmon (Diospyros virginiana) 

Red maple (Acer rubrum) Sour gum (Nyssa sylvaiica var. caro^ 

Mockernut hickory (Carya tomentosa) liniana) 

Dogwood (Cornus florida) Slippery elm (Ulmus fulva) 

Red mulberry (Morus rubra) 


Dominant Understory 

Pink azalea (Rhododendron nudiflorum Hop hornbeam (Ostrya virginiana) 
var. roseiim) Smooth sumac (Rhus glabra) 

Hazelnut (Corylus americana) Rough-leaved dogwood (Cornus asperi- 

Redbud (Cercis canadensis) folia) 

Shsidhush (Amelanchier canadensis) Low-bush huckleberry (Vaccinium 

Pawpaw (Asimina triloba) vacillans var. crinitum) 


148. Cherty slopes south of Rockhouse Spring, sec. 33, T. 23 N., 
R. 26 W., two miles west of Lohmer, Barry County. 

Dominant Trees 

Black oak (Quercus velutina) Sour gum (Nyssa sylvaiica var. caro~ 

White oak (Quercus alba) liniana) 

Red maple (Acer rubrum) Chinquapin (Castanea ozarkensis) 

Other Tree Associates 

Northern red oak (Quercus borealis var. Mockernut hickory (Carya tomentosa) 
maxima) 


Dominant Understory 

Flowering dogwood (Cornus florida) Low-bush huckleberry (Vaccinium 
Juneberry, serviceberry (Amelanchier vacillans var. crinitum) 
canadensis) 


Other Understory Associates 

High-bush huckleberry (Vaccinium Hazelnut (Corylus americana) 
stamineum) 


Dominant Herbaceous Non-Grass Plants 


Bracken (Pieridium laiiusculum var. 

pseudocaudatum) 

Dittany (Cunila origanoides) 

Other Herbaceous Non- 

Dwarf dandelion (Krigia biflora) 
Bedstraw (Galium arkansanum) 

Rue anemone (Anemonella thalictroides) 
Tick trefoil (Desmodium rotundifolium) 
Tick trefoil (Desmodium Dillenii) 

Bush clover (Lespedeza hirta) 

Black cohosh (Cimicifuga racemosa) 


Pussy toes (Antennaria plantaginifolia) 
Horsemint (Monarda Bradburiana) 


Grass Plant Associates 

Bush clover (Lespedeza procumbens) 
Lead plant (Amorpha canescens f. gla-^ 
brata) 

Bracted wild indigo (Baptisia leuco- 
phaea) 

Flowering spurge (Euphorbia corollaia) 


Dominant Grass-like Plant 

Sedge (Carex cephalophora) 
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149. Northwest-facing, cherty, sandstone, wooded slopes along 
Little Sinking Creek, sec. 26, T. 32 N., R. 3 W., two miles southwest 
of Bunker, Dent County. 

Dominant Trees 

Northern red oak {Quercus borealis var. Red maple (Acer rubrum) 
maxima) 

Other Tree Associates 

Black gum (Nyssa sylvatica var. caro- White oak (Quercus alba) 
liniana) 

Dominant Understory 

Low-bush huckleberry (Vaccmium Hop hoTnhe&m (Ostrya virginiana) 
vacillans var. crinitum) Ironwood (Carpinus caroliniana) 

150. Cherty ravine floor and adjacent lower slopes in Stilwell 
Hollow, Low Gap Game Refuge, southeast of Black U. S. Lookout, 
sec. 12, T. 32 N., R. 1 E., four miles southwest of Black, Re 3 niolds 
County. 

Dominant Trees 

White oak (Quercus alba) Northern red oak (Quercus borealis var. 

Black gum (Nyssa sylvatica var. caro- maxima) 
liniana) 

Other Tree Associates 

Shagbark hickory (Carya ovata) Sassafras (Sassafras albidum var. molle) 

Black oak (Quercus velutina) Butternut (Juglans cinerea) 

Scarlet oak (Quercus coccinea) Sycamore (Platanus occidentalis) 

Southern yellow pine (Pinus echinata) Slippery elm (Ulmus fulva) 

Red maple (Acer rubrum) Red mulberry (Morus rubra) 

Dominant Understory 

Hazelnut (Corylus americana) Low-bush huckleberry (Vaccinium 

Serviceberry, Juneberry (Amelanchier vacillans var. crinitum) 
canadensis) Fragrant sumac (Rhus aromaiica) 

Flowering dogwood (Cornus florida) Spicebush (Benzoin aestivale) 

Ironwood (Carpinus caroliniana) Elderberry (Sambucus canadensis) 

Black haw (Viburnum rufidulum) Alternate-leaved dogwood (Cornus alter- 

Ozark witch hazel (Hamamelis vernalis) nifolia) 

Smooth alder (Alnus rugosa) Climbing rose (Rosa setigera var. tomen- 

tosa) 

Dominant Grasses and Grass-like Plants 

Panic grass (Panicum Boscii) Panic grass (Panicum lanuginosum var. 

Panic grass (Panicum xalapense) Lindheimeri) 

Panic grass (Panicum dichotomum) Sedge (Carex cephalophora) 

151. Woods along headv/aters of Big Creek, sec. 5, T. 31 N., 
R. 3 W., two miles south of Melton, Shannon County. 

Dominant Trees 

Northern red oak (Quercus borealis var. White oak (Quercus alba) 
maxima) 
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Other Tree Associates 

Mockernut hickory {Carya tomentosa) Sassafras (Sassafras albidum var. molle) 
Red maple (Acer ruhrum^ Winged elm (Ulmus alata) 

Scarlet oak (Quercus coccinea) Southern yellow pine (Pinus echinata) 

Dominant Understory 

Ozark witch hazel (Hamamelis vernalis; along stream bed) 

Other Understory Associates 

Juneberry, serviceberry (Amelanchier Flowering dogwood (Cornus florida) 
canadensis) Black haw (Vihurrium. rufidulnm) 

Buck brush (Symphoricarpos orbiculatus) Winter grape (Vitis cinerea) 

152. Cherty quartzitic slopes of ravine tributary to Huzzah 
Creek, two miles southeast of Davisville, Crawford County. 

Dominant Trees 

White oak (Quercias alba) Sour ^ gum (Nyssa sylvatica var. caro- 

Northern red oak (Quercus borealis var. liniana) 
maxima) 

Other Tree Associates 

Winged elm (Ulmus alata) Red mulberry (Morus rubra) 

Dominant Understory 
Flowering dogwood (Cornus florida) 

Other Understory Associates 

Sassafras (Sassafras albidum var. molle) Hop hornbeam (Ostrya virginiana) 

Dominant Herbaceous Non-Grass Plants 

Dittany (Cunila origanoides) Bedstraw (Galium arkansanum) 

Honeysuckle (Lonicera flava) 


153. Gravelly wash in draw in upland off North Fork Hollow, 
near Cane Creek, sec. 8, T. 26 N., R. 4 E., six miles east of Ellsinore, 
south of Upalika, near Wayne County line, in Butler County. 

Dominant Trees 

Sour gum (Nyssa sylvatica var. caro- Red maple (Acer rubrum) 
liniana) White oak (Quercus alba) 

Other Tree Associates 

Mulberry (Morus rubra) American elm (Ulmus americana) 

Shingle oak (Quercus imbricaria) 

Chief Understory 

Hazelnut (Corylus americana) Prairie willow (Salix humilis) 

Flowering dogwood (Cornus florida) Shrubby St. John's-wort (Hypericum 
Black haw (Viburnum rufidulum) prolificum) 

Possum haw (Ilex decidua) 

154. Small gravel wash along slight gradient of ravine slope, 
near Cane Creek, sec. 8, T. 26 N., R. 4 E., six miles east of Ellsinore, 
south of Upalika, near Wayne County line, in Butler County. 
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Dominant Trees 

White oak {Quercus alba) Sour gum (Nyssa sylvaiica var, caro- 

Red maple (Acer ruhrum) liniana) 

Other Tree Associates 

Shingle oak (Quercus imbricaria) American elm (Ulmus americana) 

Dominant Understory 

Possum haw, deciduous holly (Ilex Hazelnut (Corylus apiericana) 
decidua) Black haw (Viburnum rufidulum) 

Dogwood (Cornus florida) Red mulberry (Morus rubra) 

Prairie willow (Salix humilis) 

j 

155. Lamotte sandstone bluffs along Pickle Creek, Pickle Springs, 
sec. 20, T. 36 N., R. 7 E., six miles northwest of Coffman, Sainte 
Genevieve County. 


Dominant Trees 

Scarlet oak (Quercus coccinea) Black oak (Quercus velutina) 

White oak (Quercus alba) Red maple (Acer ruhrum) 

Southern yellow pine (Pinus echinata) 

Dominant Understory 

Farkleberry (Vaccinium arboreum var. Greenbrier (Smilax glauca var. leuro- 
glaucescens) phylla) 

156. Lamotte sandstone ravine along Pickle Creek, Pickle 
Springs, sec. 29, T. 36 N., R. 7 E., six miles northwest of Coffman, 
Sainte Genevieve County. 


Dominant Trees 

Red maple (Acer ruhrum) White oak (Quercus alba) 

Sour gum (Nyssa sylvaiica var. caro- Black oak (Quercus velutina) 

liniana) Sassafras (Sassafras albidum var. molle) 

Northern red oak (Quercus borealis var. Bitternut hickory (Carya cordiformis) 
maxima) Mockernut hickory (Carya tomentosa) 

Dominant Shrubs 

Flowering dogwood (Cornus florida) Greenbrier (Smilax glauca var. leuro- 
Juneberry, serviceberry (Amelanchier phylla) 

canadensis) Smooth alder (Alnus rugosa) 

Hop hornbeam (Ostrya virginiana) Low-bush huckleberry (Vaccinium 

Ironwood (Carpinus caroliniana) vacillans var. crinitum) 

157. Ravine bottom woods along Coldwater Creek, see. 33, 
T. 35 N., R. 8 E., three miles northeast of Womack, St. Francois 
County. 

Dominant Trees 

WTiite oak (Quercus alba) Sycamore (Platanus occidentalis) 

Other Tree Associates 

Red maple (Acer ruhrum) American elm (Ulmus americana) 

Sugar maple (Acer saccharum) Sour gum (Nyssa sylvaiica) 

Shagbark hickory (Carya ovata) 
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Dominant Understory 

Smooth alder (Alnus rugosa) Hazelnut (Corylus americana) 

Other Understory Associates 

Spicebush {Benzoin aestivale) Ward’s ^ willow (Salix longipes var. 

Dogwood {Cornus florida) Wardii) 

158. Wooded floor of ravine tributary to headwaters of Brazil 
Creek, sec. 28, T. 38 N., R. 1 W-, six miles northeast of Berryman, 
Washington County. 

Dominant Trees 

White oak (Quercus alba) Bitternut hickory (Carya cordiformis) 

Scarlet oak (Querciis eoccinea) Sassafras (Sassafras alhidum var. molle) 

Mockemut hickory (Carya tomentosa) Red maple (Acer ruhrum) 

Dominant Understory 

Flowering dogwood (Cornus florida) Hazelnut (Corylus americana) 

159. Slight draw on upper east-facing portion of porphyritic 
trachyte slopes of Little Pilot Knob, sec. 36, T. 38 N., R. 1 W., three 
miles northwest of Floyd, Washington County. 

Dominant Trees 

Southern yellow pine (Pinus echinata) Northern red oak (Quercus borealis var. 
Sassafras (Sassafras albidum var. molle) maxima) 

Sour gum (Nyssa sylvaiica var. caro- Black oak (Quercus velutina) 
liniana) Persimmon (Diospyros virginiana) 

Dominant Understory 
Flowering dogwood (Cornus florida) 

160. Cherty slopes along Little Fourche k Renault Creek, sec. 2, 
T. 37 N., R. 1 E., two miles southeast of Floyd, Washington County. 

Dominant Trees 

Southern yellow pine echinata) White oak (Quercus alba) 

Red maple (Acer rubrum) 


Dominant Understory 
Flowering dogwood (Cornus florida) 


SUBCLIMAX STAGE C 
Ulmus americana Subclimax 

161. Upper, cherty portion of northeast-facing limestone slopes 
along St. Francis River, just west of Greenville, Wayne County. 

Dominant Trees 

American elm (Ulmus americana) Slippery elm (Ulmus fulva) 

Dominant Understory 

Shadbush, ^ serviceberry (Amelanchier Winged elm (Ulmus alata) 
canadensis) Hop hornbeam (Ostrya virginiana) 
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MIXED ASSOCIATIONS WHERE ONE HAS PENETRATED 
AND INTERGRADED INTO ANOTHER 

162. Porphyritic trachyte “shut-in” along Marble Creek, sec. 21, 
T. 32 N., R. 5 E., two and one-half miles southwest of French Mills, 
Madison County. 


Dominant Trees 

Winged elm (Ulmus alaia) White oak {Quercus alba) 

Scarlet oak (Quercus coccinea) 

Other Tree Associates 


Southern yellow pine (Finns echinata) 
Red cedar (Juniperus virginiana) 
Northern red oak (Quercus borealis var. 
maxima) 

Mockernut hickory (Carya tomentosa) 

Dominant 

Ozark witch hazel (Hamamelis vernalis) 
Smooth alder (Alnus rugosa) 

Swamp dogwood (Cornus obliqua) 
Greenbrier (Smilax Bona-nox) 


River birch (Betula nigra) 

Sour gum (Nyssa sylvatica var. caro- 
liniana) 

American elm (Ulmus americana) 

Red maple (Acer rubrum) 

Understory 

Sycamore (Plaianus occidentalis) 
Greenbrier (Smilax glauca var. leuro- 
phylla) 


163. Porphyritic trachyte slopes along St. Francis River, sec. 10, 
T. 32 N., R. 5 E., two miles north of French Mills, Madison County. 


Dominant Trees 


Sugar maple (Acer saccharum var. 
glaucum) 

Red maple (Acer rubrum) 

Sour gum (Nyssa sylvatica var. caro- 
liniana) 

Sweet gum (Liquidamhar Styraciflua) 


Northern red oak (Quercus borealis var. 
maxima) 

Linden (Tilia glabra) 

Red mulberry (Morus rubra) 

White oak (Quercus alba) 

Winged elm (Ulmus alata) 


Dominant Understory 

Flowering dogwood (Cornus florida) Hop hornbeam (Ostrya virginiana) 
Pawpaw (Asimma triloba) Bristly greenbrier (Smilax hispida) 

Ironwood (Carpinus caroliniana) Greenbrier (Smilax Bona-nox) 


164. Porphyritic trachyte slopes along “shut-in” of Telleck 
Branch, sec. 23, T. 35 N., R. 1 E., three and one-half miles northwest 
of Shepherd, Iron County. 


Dominant Trees 

Southern yellow pine (Finns echinata) Northern red oak (Quercus borealis var. 
Red cedar (Juniperus virginiana) maxima) 

Sugar maple (Acer saccharum var. Black gum (Nyssa sylvatica var. caro- 
glaucum) liniana) 

White oak (Quercus alba) Red maple (Acer rubrum) 

Winged elm (Ulmus alata) Persimmon (Diospyros virginiana) 


Dominant Understory 

Indian cherry (Rhamnus caroliniana) 
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STUDIES OF THE VEGETATION OF MISSOURI—II 

Julian A. Stbyermark 
INTRODUCTION 

The Ozarks of southern Missouri and northern Arkansas are 
noted for an abundance of springs. From earliest times the Ozark 
springs have played an important r61e in the historical development 
of southern Missouri. Their very abundance must necessarily have 
encouraged many homesteaders to settle and farm in the region. 
In fact, the majority of farmers in this area have settled on land 
containing at least one small spring. A fair proportion of Ozark 
farmers today depend upon pump- or bucket-drawn well water, but 
a considerable number are still dependent on water from springs. 

Aside from their obvious use in 3 rielding water for drinking pur¬ 
poses, springs have played an important r61e in the development of 
agriculture and stock-raising. Grist mills, for grinding corn and 
other grains, are usually located by and receive their power from 
springs. These mills at one time or another have served many a 
community, and the rise and development of a number of Ozark 
towns can be traced directly or indirectly to the establishment and 
use of a grist mill. In recent years a number of spring waters have 
been developed for the propagation of fish, especially trout. These 
fish can live only in the cooler temperatures of spring water. By the 
establishment of these hatcheries, many fish have been propagated 
and released into spring-fed fishing waters. 

In addition to their economic value, Ozark springs are outstand¬ 
ingly beautiful. They are visited by increasing numbers of tourists 
annually, and are appreciated for their esthetic as well as recreational 
values. Many of the state parks in the Ozarks possess a large spring 
as their chief scenic feature; examples are Big Spring State Park, 
Roaring River State Park, Bennett Spring State Park, Montauk 
State Park, Chesapeake State Park, Round Spring State Park, and 
several others. It has been estimated that the Ozarks of Missouri 
and Arkansas contain a greater number of both large and small 
springs than any other area of similar size in North America, if not 
in the world. 

EXTENT OF WORK 

The Ozark springs are interesting also because of the unique plant 
life that they contain. Many of the plants found in the springs are 

483 
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rare species restricted to such a habitat. Furthermore, the vegeta¬ 
tion of the springs is conspicuously uniform and appears as a natural, 
distinct unit in the flora of the state. These considerations suggested 
that a thorough study of the flora of the springs would prove interest¬ 
ing from the standpoint of isolating a natural vegetational element 
or unit of the Ozark flora and also in studying relatively simple 
factors in the isolation and distribution of aquatic plants of springs. 

The author began work on the springs in 1928. Since then, all the 
largest and most of the important springs in the Ozarks have been 
visited and studied. All the springs described in Water resources of 
Missouri^ have been investigated, and many others have been visited. 

All the species of phanerogams were collected from each spring. 
Characeae (flhara and Nitella) were also collected, as were a small 
number of bryophytes. In the following pages, the statements 
referring to the vegetation of the springs refer in practically all cases 
to phanerogams. A complete set of herbarium material of the species 
collected may be found in the Missouri Botanical Garden Herbarium.. 
A nearly complete set is in the Herbarium of Field Museum. 

It will be noted in the following pages that the material on each 
spring is presented in the following manner: (1) location; (2) de¬ 
scription of spring; (3) description and arrangement of the vegetation 
from the head of the spring to its confluence with another body of 
water; and, finally (4), a list of the various species found in each 
spring with the dominant species noted in each case. 

SPRINGS: THEIR DEFINITION, OCCURRENCE, NATURE, 

USES, AND SIZE 

The large springs in the Ozark region are considered by Fuller,^ 
Shepard,® Bridge,^ and other geologists to be the actual surface 
outlets of underground streams. Their abundance throughout the 
Ozarks, therefore, implies a well-developed system of subterranean 
drainage. The explanation of the origin and nature of Ozark springs 
has been presented by many geologists, and is here given only in a 
brief r4sum4. Water from surface rains sinks into the strata of porous 

1 H. C. Beckman, Water resources of Missouri, Mo. Bur. Geol. and Mines, 
20: 341-353. 1927. All quotations in the descriptions of the various springs, 
appearing in a later part of the paper, have been taken from this publication. 

® M. L. Fuller, Notes on certain large springs of the Ozark region, Missouri 
and Arkansas, U. S. Geol. Surv. Water-Supply Paper, 110:207-210.1905. 

® E. M. Shepard, Springs, U. S. Geol. Surv. Water-Supply Paper, 102:416-440. 
1908* 

^ J. Bridge, Geology of the Eminence and Cardareva quadrangles, Mo. Bur. 
Geol. and Mines, 2nd ser. 24: 39. 1930. 
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rocks below and eventually meets other water which has similarly 
found its way through porous substrata. The combined force of the 
water, from several sources, working its way down along the joints 
and bedding planes of the rock, gradually dissolves and enlarges 
passages, until an underground stream is formed. Usually the most 
porous zone, and the one through which the stream can cut its 
passage most easily, is dolomite (magnesian limestone). Eventually 
these streams come to the surface in the form of springs. 

The spring is the terminus of this subterranean stream, but the 
latter may have had its origin many miles away, somewhere within 
the Ozark dome. The underground stream which emerges in the 
form of a spring may represent an original single stream without 
admixture or confluence of other subterranean tributary drainage. 
However, most of the larger springs appear to be outlets of large 
subterranean streams comprising a combined volume of several 
other tributary drainages, the somces of which may be many miles 
-^stant. In some cases the outlet of these subterranean streams is 
near the ground surface. In other instances, the outlet is far below 
the surface level, and the water is usually very deep. The outlet of 
most of the large subterranean streams permits free passage of the 
water, but in some of the smaller springs it is filled with gravel. 

The springs generally occur in valleys, canyons, or deep ravines 
where the streams have cut down into the rock and travel through 
a water-bearing bed. The springs are larger, as a rule, where erosion 
has cut more deeply into the valleys. Often they arise at the bases 
of bluffs where the rock is exposed. Generally, this substratum is a 
cherty dolomite, mainly of Cambrian or Ordovician age. All the 
streams in the Ozarks are spring-fed. They are relatively clear 
because the spring water feeding them is largely a subterranean flow 
not disturbed or muddied by surface rains or overflows bearing 
alluvial deposits. The majority of the large springs occur along the 
Current, Gasconade, Black, Eleven Points, Meramec, White (North 
Fork), and Niangua rivers. Only a few of them are found along the 
St. Francis, Osage, White, Pomme de Terre, and Sac rivers and 
tributaries; these latter streams are generally muddier, and are more 
subject to floods and less uniformity of flow than the rivers that are 
more frequently supplied with spring water. 

The occurrence of the springs is correlated with the altitude of the 
region. Bridge’- found that there were no permanent springs of any 
size above 900 feet elevation in the Eminence-Cardareva region of 


1 Ibid., p. 36. 
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Shannon, Carter, and Re 3 Tiolds counties, and that most of the 
permanent streams had their sources between the elevations of 760 
and 900 feet, this indicating the permanent water table level of the 
region. Most of the other large springs in the Ozarks arise at an 
altitude generally above 700 and below 900 feet. 

In their relation to the topography it has been found^ that most 
of the large Ozark springs occur "close to a large valley which is 
either dry, or else occupied by a stream which appears much too 
am all for the size of the valley which contains it.” This is found, for 
example, in the case of Round Spring, located close to Spring Valley, 
which is usually dry. 

The chief characteristics of the Ozark springs are the great clear¬ 
ness and cold temperature of their water. Most of them vary between 
52° and 58° F. Such constant low temperatures as these are main¬ 
tained principally because the subterranean streams flow at such a 
depth that they are not much influenced by atmospheric changes of 
temperature at the surface. The beauty of many of the springs 
depends upon their great clarity and bluish color; in general, the 
deeper the spring the bluer its water. Various theories have been 
set forth to account for this unusually deep blue color. Presence of 
certain minerals or particles in suspension in the water and reflection 
from the sky have been brought forth as arguments to explain the 
blue water. The most recent and most probable explanation is that 
of Pettit,^ who explains it on the basis of the reflection and diffusion 
of certain light rays. His explanation calculates that light falling 
on the purest water, with only water molecules to intercept the 
shorter rays, is scattered in the deepest blue over the widest arc, 
whereas blues give way to white upon the increase of larger particles, 
catching the longer rays, in other waters. As successively clearer 
water samples were tested, Pettit found that the scattered light 
became blue and then deeper blue over a wider and wider arc, at 
first above the surface and then extending below, though the scattered 
light itself became no bluer. Dr. Pettit experimented with water 
from Crater Lake, settled ocean water, distilled and tap water, and 
dust-free water. Observation of Ozark springs in general appears 
to corroborate Dr. Pettit’s evidence that depth combined with the 
purity of the water is largely responsible for the deep blue color. In 
some of the large Ozark springs the water is so clear that one can see 
the bottom at depths between 30 and 50 feet. In some of the springs 

^ Ibid., pp. 41-42. 

“E. Douglass, Why Crater Lake is so blue. Magazine Supplement, St. Louis 
Post Dispatch, p. 1. July 26, 1936. 
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the water appears milky or green. This turbidity is probably due 
to the presence of minute particles of suspended clay matter. On rare 
occasions, notably after seasons of very heavy rainfall, the water 
may appear slightly murky and less clear than at other times. Many 
samples of Ozark spring water measured by H. W. Mundt and W. D. 
Turner showed no turbidity, while others exhibited varying degrees 
of turbidity. 

The flow of these springs is not constant. During the spring 
months, corresponding to the period of maximum rainfall, it is 
greatest, while during the summer and fall months the flow is least. 
Only a few of the smallest springs in the Ozarks have been known to 
go dry. All the springs show marked variations of discharge directly 
correlated with variations in rainfall. The maximum total number 
of gallons discharged in a day by Big Spring, in Carter Cotmty, 
was 543,000,000, with an average of 242,000,000. Greer Spring, 
the second largest in Missouri, flowed a maximum of 539,000,000 
gallons a day, and an average of 209,000,000. 

The flow of the water is very rapid. In some cases, where the 
outlet of the subterranean stream emerges as a deep pool far below 
the surface, the water may be quite still. In other springs, where the 
outlet is nearer the surface or has a very strong discharge, the water 
rushes forth or boils up violently. The rate of discharge of the 
water at the outlet appears to be the chief factor in causing a slow or 
rapid ciurent in the spring branch. However, the fall of the water and 
the width of the bed are of great importance as well. In the larger 
springs the current in the spring branch is rapid at first, and occupies 
the entire width of the branch. Downstream, where the bed is 
usually wider and the gradient of the branch less, the main current 
exists in the middle, while slow or still water occurs along the sides. 

The following list of the twelve largest springs in Missouri is 
taken from Beckman’s^ report. 


Rank 

Spring 

County- 

Rank 

Spring 

County- 

1 

Big 

Garter 

7 

Blue 

Shannon 

2 

Greer 

Oregon 

8 

Blue 

Oregon 

3 

Welch 

Shannon 

9 

Alley 

Shannon 

4 

Double 

Ozark 

10 

Hahatonka 

Camden 

5 

Meramec 

Phelps 

11 

Montauk 

Dent 

6 

Bennett 

Laclede 

12 

Round 

Shannon 


Other springs ranking among the largest are Roubidoux Spring 
and Boiling Spring in Pulaski County, and Pulltight Spring and Cave 
Spring in Shannon County. 

* H. C. Beckman, Water resources of Missouri, Mo. Bur. Geol. and Mines, 
20: 341-342. 1927. 
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DISCUSSION OF VEGETATION OF SPRINGS 

Drouet* is the only previous worker who has carried on any actual 
detailed investigation of the vegetation of Missouri springs. His 
work was confined principally to collections of algae, although he 
mentions the occurrence in a few springs of several species of sper- 
matophytes. Some of the latter mentioned by him, originally taken 
from notes made by H. W. Rickett, have since been found to be 
based upon misdeterminations. For example, his record of Val- 
Ksneria spiralis L. from Howe’s Mill Spring is Sparganium ameri- 
canum Nutt., and Myriophyllum scabratum Michx., recorded from 
Yancy Mill Spring, Alley Spring, and Roubidoux Spring, Myrio¬ 
phyllum heterophyllum. 

Metcalfe and RicketU record a few spermatophytes from some of 
the Ozark springs, but their work was only incidental and comprised 
a small number of collections from only a few springs. Some of their 
records are based upon misdeterminations. For example, Metcalf’s 
report of Potamogeton Friesii Rupr. in Hahatonka Spring has been 
found by Femald to be Potamogeton foliosus var. genuinus. Rickett’s 
report of Naias sp. in Yancy Mill Spring is actually Callitriche 
heterophylla, while the “Potamogeton sp. (probably P. peetinatus L.)” 
is Potamogeton foliosus var. maeeUus. 

SPERMATOPHYTES OF THE OZARK SPRINGS 

The following list, including all species which have been found 
growing in the water of the spring, spring branches, or along the 
margin of the springs, is based upon carefully studied living and 
herbarium collections which have been made over a period of ten 
years from the Missouri Ozark springs. Herbarium specimens of all 
the species studied and recorded in the following lists may be found 
in the herbaria of Field Museum of Natural History and the 
Missouri Botanical Garden. 


TYPHACEAE 

Typha latifolia L. Common cat-tail 

SPARGANIACEAE 

Sparganium americanum Nutt. Bur-reed 

1 F. Drouet, Algal vegetation of the large Ozark Springs, Trans. Amer. Micro. 
Soc. 52: 83-100. 1933. 

2 F. P. Metcalf, Notes on marsh and aquatic plants of Missouri. Journ. Wash. 
Acad. Sci. 12: 307-312. 192^ 

3 H. W. Rickett, A list of plants from the Missouri Ozarks, Amer. Midi. Nat. 
12: 411-419. 1931. 
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NAJADACEAE 

Potamogeton crispus L. Curly-leaved muck-weed 

Potamogeton amplifolitis Tuckerm. Large-leaved pondweed 

Potamogeton lucens L. Shining pondweed 

Potamogeton foliosus Raf., var. genuvrms Fern. Pondweed 

Potamogeton folioBus var. macellus Fern. Pondweed 

Potamogeton panormitanus Bivona-Bernardi, var. minor Biv. Pondweed 

Potamogeton panormitanus var. major G. Fischer. Pondweed 

Najas guadalupensis (Spreng.) Morong. Naiad 

ZannichelUa palustris L,, var. major Boenningh. Horned pondweed 

ALISMACEAE 

Sagittaria latifolia Willd. Broad-leaved arrowhead 
Alisma suhcordatum Raf. Water plantain 

H YDROCH ARITACEAE 

Anacharis occidentalis (Pursh) Victorin. Water-weed 

GRAMINEAE 

Agrostis perennans (Walt.) Tuckerm. Thin grass 
Agrostis stolonifera L. Red top grass 

Poa annua L., var. replans Haussknecht. Annual bluegrass 
Eragrostis hypnoides (Lam.) BSP. Creeping love grass 
Leersia oryzoides (L.) Sw. Rice cut grass 
Glyceria striata (Lam.) Hitchc. Fowl meadow grass 

CYPERACEAE 

Eleocharis acicularis (L.) R. & S., var. typica Svenson. Needle spike rush 
Eleocharis acicularis var. gracilescens Svenson. Needle spike rush 
Eleocharis calva Torr. Creeping spike rush 

LEMNACEAE 
Spirodela polyrhiza (L.) Schleid. Duckweed 
Lemna trisulca L. Ivy-leaved duckweed 
Lemna minor L. Little duckweed 
Lemna valdiviana Philippi. Duckweed 
Woljjia punctata L. Least duckweed 

PONTEDERIACEAE 

Heteranthera duhia (Jacq.) MacM. Water star-grass 

JUNCACEAE 

Juncus acuminatus Michx. Knotty-leaved rush 
Juncus effusus L., var. solutus Fern. & Wieg. Rush 
Juncus macer S. F. Gray. Slender rush 

SAURURACEAE 
Saururus cernuus L. Lizard's tail 

POLYGONACEAE 

Polygonum punctatum Ell. Smartweed, water pepper 
Polygonum hydropiperoides Michx. Mild water pepper 

CERATOPHYLLAGEAE 
Ceratophyllum demersum L. Hornwort 

NYMPHAEACEAE 

Nuphar ozarkanum Miller & Standley. Ozark spatterdock 
RANUNCULACEAE 

Ranunculus longirostris Godron. White water crowfoot 
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CRUCIFERAE 

Rorippa Nasturtium-aquaticum (L.) Schinz & Thell. Water cress 
Cardamine bulbosa (Schreb.) BSP., f. forUinalis Palmer & Steyermark. Spring 
cress 

callitrichaceae 

Callitriche heterophyUa Pursh. Water starwort 

lythraceae 

Peplis diandra Nutt. Water purslane . 

Rotala ro/mosior (L.) Koehne, var. interior Fern. & Griscom. Tooth-cup 

ONAGRACEAE 

Ludvigia palustris (L.) EIL, var. americana (DC.) Fernald & Griscom, Water 
purslane 

Epildbium coloratum Muhl. Willow herb 

HALORAGIDAGEAE 

Myriophyllum proserpinacoides Gill. Water feather 
Myriophyllum scahratum Michx. Water milfoil 
Myriophyllum heterophyllum Michx. Water milfoil 

LABIATAE 

Mentha piperita L. Peppermint 

SGROPHULARIACEAE 

Lindemia duhia (L.) Pennell, var. typica Pennell. False pimpernel 
Gratiola neglecta Ton*. Clammy hedge hyssop 
Veronica connata Raf. Water speedwell 

Veronica connata var. gldberrima (Pennell) Fassett. Water speedwell 

LENTIBULARIAGEAE 
TJtricularia gihba L. Bladderwort 

Of this list only the following species are found submerged in the 
spring water: 

Sparganium americanum Nutt. 

Potamogeton crispus L. 

Potamogeion amplifolius Tuckerm. 

Potamogeton lucens L. 

Potamogeton foliosus Raf., var. genuinus Fern. 

Potamogeton foliosus var. macellus Fern. 

Potamogeton panormitanus Bivona-Bernardi, var. minor Biv. 

Najas guadalupensis (Spreng.) Morong 
Zannichellia palustris L., var. major Boenningh. 

Anacharis ocddentalis (Pursh) Victorin 
Poa annua L., var. reptans Haussknecht 
Glyceria striata (Lam.) Hitchc. 

Agrostis stolonifera L. 

Eleocharis acicularis (L.) R. & S., var. typica Svenson 
Spirodela polyrhiza (L.) Schleid. 

Lemna trisulca L. 

Lemna valdiviana Philippi 
Wolffia punctata L. 

Heteranthera duhia (Jacq.) MacM. 

Polygonum hydropiperoides Michx. 

Ceratophyllum demersum L. 

Ranunculus longirostris Godron 

Rorippa Nasturtium-aquaticum (L.) Schinz & Thell. 



Studies of the Vegetation of Missouri— II 


491 


Cardamine hulbosa (Schreb.) BSP., f. fontinalis Palmer & Steyermark 
Callitriche heterophylla Pursh 
Peplis diandra Nutt. 

Ludvigia palustris (L.) Ell., var. americana (DC.) Fernald & Griscom 
Myriophyllum prosperpinacoides Gill. 

Myriophyllum scabratwm Michx. 

Myriophyllum keterophyllum Michx. 

Veronica connata Raf. 

Veronica connata var. glaberrima (Pennell) Fassett 
TJtricularia gibba L. 


However, some of the plants included in the above list are very 
rarely found. The following list includes the most commonly en¬ 
countered species of springs, or those more or less characteristic of 
all Ozark springs: 

Eleocharis acicularis (L.) R. & S., var. typica Svenson, and var. gracilescens 
Svenson 

Poa annua L., var. replans Haussknecht 

Sparganium americanum Nutt. 

Potamogeton amplifolius Tuckerm. 

Poiamogeton lucens L. 

Potamogeton foliosus Raf., var. genuinus Fern. 

Potamogeton foliosus Raf., var. macellus Fern. 

Zannichellia palustris L., var. major Boenningh. 

Anacharis occidentalis (Pursh) Victorin 

Ceratophyllum demersum L. 

Rorippa Nasturtium-aquaticum (L.) Schinz & Thell. 

Callitriche heterophylla Pursh 

Ludvigia palustris (L.) Ell., var. americana (DC.) Fern. & Griscom 

Myriophyllum keterophyllum Michx. 

Veronica connata Raf. 

Polygonum hydropiperoides Michx. 

Cardamine hulbosa f. fontinalis Palmer & Steyermark 

Of an original list of 60 species occurring in and along the water of 
springs, we find only 16 actually common to most of the springs. 
Of these 16 the three commonly found are water milfoil (Myriophyl¬ 
lum keterophyllum Nutt.), water cress (Rorippa Nasturtium-aquaticum 
(L.) Schinz & Thell.), and water starwort (Callitriche heterophylla 
Pursh). 

Since the above species are the commonest ones found, it is 
of interest to note from which of the following springs two of them 
are absent: 


Water Cress {Rorippa Nasturtium-aquaticum) 


Amsden Mill Spring 
Aspley Spring 
Blue Spring, Ozark County 
Boiling Spring, Pulaski County 
Davidson’s Blue Spring 
Falling Spring 
Gravel Spring 
Mabrey Spring 
Markham Spring 


Mill Spring 
Mill Pond 
Old Pond 
Roaring Spring 
Sands Spring 
Silver Lake 
Tucker Bay Spring 
Turner Mill Spring 
Warner Bay Spring 
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Water Milfoil {Myriophyllum heterophyllum) 


Amsden Mill Spring 

Aspley Spring 

Beaver Spring 

Big Spring, Newton County 

Bliss Spring 

Blue Spring, Carter County 

Blue Spring, Crawford County 

Boiling Spring, Texas County 

Boylers Mill Spring 

Cave Spring, Greene County 

Chesapeake Spring 

Cold Spring 

Coppedge Spring 

Davidson^s Blue Spring 

Elm Spring 

Evans Spring 

Howe’s Mill Spring 

Kratz Spring 


Mill Creek Spring 
Mill Spring 
Miller Spring 
Montauk Spring 
Mossy Spring 
Piney Spring 
Prewett Spring 
Randolph Spring 
Roaring River Spring 
Roaring Spring 
Schlicht Spring 
Shanghai Spring 
Slabtown Spring 
Steelville Spring 
Turner Mill Spring 
Wilkins Spring 
Williams Spring 


In 18 cases water cress is absent, while in 35 cases water milfoil 
is not recorded. Water cress, therefore, is the species which occurs 
the greatest number of times in the springs. In the present paper 
onl 7 the larger Ozark springs are described. However, it may be 
stated in passing that in most of the smaller Ozark springs not in¬ 
cluded in this paper water cress was found to be the dominant and 
commonest species. In many of these springs, in fact, it was the 
only aquatic spermatophyte found. Although water cress was 
recorded as of more frequent occmrence in the springs than any 
other species, it must not be inferred that it was also the dominant 
species. In many cases, its occurrence in the larger Ozark springs 
is exceeded in abundance by a number of other species. This is 
especially true as regards its rivals, water milfoil and water starwort, 
the species next most frequently occurring. These latter two species 
are often the most abundant and dominant ones present. Where 
several species are represented in a given spring, they often grow so 
abundantly, especially water milfoil, as to minimize the occurrence 
of the others in comparison. 

It is of interest to note the conditions under which the two 
commonest species found in the springs thrive. In the case of water 
cress, shallow water with a gravelly substratum and a slow- to 
medium-flowing current appear to suit this species best. For these 
reasons it is the dominant and common species in all the small Ozark 
springs and spring branches where the water is shallow, the stream 
bed is gravelly, and the current not too fast. For the same reasons, 
water cress is absent around the heads of some of the large and deep 
springs where the banks slope off steeply into deeper water or where 
the current is too fast. For example, at Blue Spring in Ozark County, 
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Silver Lake, Boiling Spring in Pulaski County, and Sands Spring, to 
mention a few examples, the water at the head of the spring is deep, 
the sides of the banks are steep, and, in the ease of Boiling Spring, 
the water boils up forcefully. No foothold is afforded for water cress 
in such cases. 

However, where water cress does not exist around the heads of 
some springs, it often is found farther down along the course of the 
spring branch where the conditions of shallower water, less rapid 
stream flow, and more gravelly substrata exist. Of all the factors 
enumerated, shallow water appears to be the most important for 
the occurrence of the species. 

In the case of water milfoil almost the reverse conditions seem to 
be necessary. It grows best where the water is rather deep, the sub¬ 
stratum muddy, and the current slow to medium. It grows in the 
deepest waters, if necessary. It prefers muddy substrata. If the 
water is too swift and at the same time shallow, with a gravel sub¬ 
stratum, it is likely to be absent. It, therefore, does not appear in 
such springs as Big Spring in Newton County, Bliss Spring, Cave 
Spring in Greene County, Chesapeake Spring, Kratz Spring, Mill 
Creek Spring, Mossy Spring, Steelville Spring, and Willdns Spring. 

The following chart shows the relative frequency of occurrence 
of the commonest species in the springs: 


Frequency of Occurrence of Species within Ozark Springs 


Name of plant 

Rorippa Nasturtium-aqiiaticiim . 

Callitriche heterophylla . 

Myriophyllum heterophyllum . 

Sparganium americanum . 

Anacharis occidentalis . 

Veronica connata . 

Potamogeton foliosus var. genuinus 1 
Zannichellia palustris var. major . . j 

Ludvigia palustris var. americana . 

Ceratophyllum demersum . 

Potamogeton foliosus var. macellus \ 

Potamogeton lucens ./ 

Ranunculus longirostris . 

Poa annua var. reptans .. ] 

Eleocharis acicularis var. typica and var. gracilescens ^ 

Polygonum hydropiperoides .J 

Cardamine hulhosa f. fontinalis . 

Potamogeton amplifolius 

Mentha piperita . 

Heteranthera duhia . 

Alisma suhcordatum. . . 

Nuphar ozarkanum 1 
Eleocharis calva ... [ • • 

J uncus acuminatus J 
Sagiitaria latifolia . 



Rank 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 


No. of 
times 
found 

72 

54 

53 

41 

38 

35 

34 

32 

22 

18 

17 

15 

14 

9 

8 

6 

5 
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Najas guadalupensis . 

Glyceria striata . 

Agrostis stolonifera . . 

Spirodela polyrhiza . 

Lindernia dubm var. typica ^ 

Penthorum sedoides 1 

Leersia oryzoides .. I. 

Saururus cernuus. f. 

Lemna minor . J 

Lemna trisulca .' 

Utricularia gihha . 

Mentha arvensis var. glahrata ^. 

Rumex ohtmifolius . 

Samolus parviflorus . 

All others mentioned in descriptions of springs 


18 4 

19 8 


20 2 
21 1 


In an exceptional number of cases, only one or two species of 
spermatophytes occur in the springs. The following springs are 
examples of such a paucity of higher vegetation: 


Spring Species found 

Big Spring, Newton County. Rorippa Nasturtium-aquaticum 

Big Spring, Lawrence County./ Rorippa Nasturiium-aquaiiciim 

1 Mynophylhm heterophyllum 

Bliss Spring . ./ Rorippa Nasturtium-aquaticum 

.\ Callitriche heierophylla 

Blue Spring, Ozark County. Callitriche heierophylla 

Cave Spring, Greene County. Rorippa Nasturtium-aquaticum 

Creasy Spring./ Rorippa Nasturtium-aquaticum 

^ . \ Myriophyllum heterophyllum 

Davidson’s Blue Spring. Zannichellia palustris var. major 

Falling Spring. Myriophyllum heterophyllum 

Mill Creek Spring./ Rorippa Nasturtium-aquaticum 

\ Potamogeton foliosus var. genuinus 

Mossy Spring. Rorippa Nasturtium-aquaticum 

Roaring Spring. Callitriche heierophylla 


Of the 11 springs above enumerated, it will be noted that in only 
four cases was water cress absent. In two instances water starwort 
was the only species recorded, and in a third case it was the only 
other species to occur. In one spring, horned pondweed was the sole 
species of higher plant represented, and in one spring pondweed 
{Potamogeton foliosus var. genuinus) was the only other plant to 
occur with water cress. In other words, five species of plants were 
found in the 11 instances in which only one or two kinds of sperma¬ 
tophytes existed in the springs. Of these five which occurred, water 
cress was most common, with water milfoil, water starwort, horned 
pondweed, and pondweed named in successive order of occurrence. 

From what has already been stated concerning water cress and 
water milfoil, it will be observed that the relative abundance and 
distribution of the different species occurring in the springs is affected 
by various factors. The following factors appear to be the most 
significant: (1) velocity of current, (2) depth of water, and (3) type 
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of substratum. These factors are probably most important because 
they are the most variable, thereby causing a greater differentiation 
within a given environment. Other factors, such as temperature of 
the water, volume of water, amount of light, clarity, and alkalinity 
of the water, do not vary enough to have a marked effect on dis¬ 
tribution and arrangement of the various species. 

Most of the Ozark spring waters are decidedly alkaline in reaction 
as they emerge from their outlets. As shown in the analyses of spring 
waters in Beckman’s report,^ they are highly charged with dissolved 
bicarbonates and calcium carbonates. Considerable calcium and 
magnesium are present, as would be expected in waters coming from 
porous dolomitic limestone strata. 

The effects of the several environmental factors in the springs 
react upon the species in different ways. The most noticeable factor 
is that of swiftness of the current and its effect upon the flowering 
of the species. In rapid-running water or in swift currents water 
milfoil, bur-reed, white water crowfoot, water speedwell, mild water 
pepper, and water star-grass vegetate prolifically, but nearly always 
are sterile. The same species growing in quiet water or rooting near 
the margin of the spring usually flower abundantly. This condition 
holds more or less true with most other species of the springs. Shining 
pondweed often has a different appearance in quiet and in rapid 
water. In quiet water the leaves are erect, wavy on the margins, 
and ascending, while in rapid-running water they are less wavy on 
the margins, and less curved. Running water appears to have a 
marked effect on water purslane and water speedwell, both of which 
grow in larger and more compact clusters and have smaller leaves 
under such conditions. 

Deep water frequently has the same effect on plants as that pro¬ 
duced by swift currents, namely, a tendency toward the production 
of vegetative or sterile shoots only. This is especially conspicuous in 
the case of water milfoil, bur-reed, water starwort, shining pondweed, 
and broad-leaved pondweed. These species often grow in the deeper 
waters of the spring, where they vegetate freely, but rarely, if ever, 
produce flowers. 

In general, the main factors which appear to be associated con¬ 
stantly with the flowering condition of the plants are, in order of 
importance, (1) quiet water or remoteness from main current, (2) 
shallow water or lowering of water level, and (3) increased exposure 

1 H. C. Beckman, Water resources of Missouri, Mo. Bur. of Geol. and Mines, 
20: 402-407. 1927. 



496 Field Museum of Natural History—Botany, Vol. IX 

to sunlight or desiccation. Either one or all of these conditions 
usually result in production of flowers. 

Each of the characteristic aquatic species of the spring, i.e., those 
which actually grow in the water throughout the entire year, remains 
green and alive, at least in vegetative condition, during winter, 
spring, summer, and autumn. During the winter, as a rule, many 
of the species are in vegetative condition only. This is especially 
true in the case of the various pondweeds (Potamogeton), water purs¬ 
lane, water speedwell, water milfoil, bur-reed, water-weed, and 
white water crowfoot. Sometimes horned pondweed, water starwort, 
and annual bluegrass flower in winter as well as at other times of the 
year. Most of the aquatics mentioned, however, do not flower until 
late spring and summer. 

Those species which usually occur along the shore and grow 
partly in and partly out of the water, such as lizard’s tail, broad¬ 
leaved arrowhead, common cat-tail, water plantain, rice cut grass, 
creeping spike rush, various species of rush (Juncus acuminatus, J. 
effusus var. solwtus, and J. macer), and others, drop their leaves and 
remain dormant over most of the winter and spring, renewing growth 
in early or late spring. As early as February some of these amphi¬ 
bious species, such as lizard’s tail, may begin to produce a few new 
leaves. Water purslane, which is more nearly amphibious than any 
of the other truly aquatic species of the springs, often loses many 
of its leaves during winter, or most of them in the lower and middle 
portions of the plant may turn black, leaving only the uppermost 
leaves and tips green or flushed with orange, red, or purple. 

Throughout the years of observation devoted to the study of 
the vegetation of the Ozark springs, the author has kept records for 
each spring, noting the various environmental conditions under 
which each species occurs. From a comparative study of these 
records, it has been found that some species occur most frequently 
under one set of conditions, while other species appeared most often 
when other types of environmental factors were prominent. Of 
course, some overlapping exists in which one species or another may 
tolerate or occur despite various types of conditions, which is to be 
expected. But, generally, it may be stated that certain types of 
environment favor the abundance or occurrence of one species over 
another. As has been stated before, the most variable factors in 
the springs are those of (1) depth of water, (2) velocity of current, 
and (3) type of substratum (mud, sand, gravel, rocks, or combi¬ 
nations of these). 
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First, there is the consideration of deep or shallow water. In 
order that this may be considered more conveniently, those species 
which favor such waters have been arranged as two classes in the 
following columns: 

Species Favoring Deep Water Species Favoring Shallow Water 

Phanerogams 

MyriophyUvm heterophyllum Rorippa Nasturtium-aqmticum 

Sparganium amerieany/m Zannichellia palustris var. major 

Potamogeton amplifoKus Veronica connata and var. glaberrima 

Potamogeton lucens Eleocharis adeidaris and varieties 

Potamogeton foliosus and varieties Eleocharis calva 

Potamogeton panormitanus and varieties CallUriche heterophylla 
Ceratophyllum demersvm Potamogeton foliosus and varieties 

CallUriche heterophylla Ceratophyllum demersum 

Anacharis oceidentalis Ranunculus longirostris 

Nuphar ozarkanum 

Cryptogams 
Chara spp. 

NUella spp. 

Porella sp. 

These lists indicate that the species included in them occur most 
frequently in one or the other type of water. It does not signify that 
the species invariably lives in shallow or in deep water, but merely 
that it has been found most often growing under those conditions. 
The same is true for the other lists which follow in which other 
categories are used. When the same species is listed under both 
classes, it is evident that it is more or less ubiquitous and can exist 
under both conditions. 

From an examination of the above lists, it will be seen that Cal- 
litriche heterophylla, Potamogeton foliosiis and varieties, and Cerato¬ 
phyllum demersum are found frequently in both deep and shallow 
water. It may be stated, however, that while these are equally 
common in one or the other, at least one, namely, Callitriehe hetero¬ 
phylla, is commoner in shallow water. 

Myriophyllum heterophyllum and Potamogeton amplifolius occur 
most frequently in the deepest parts of the springs, the former often 
frequenting the sides and bottom of the outlets of the deepest springs, 
and forming vegetative strands several feet in length. Ceratophyllum 
demersum, Sparganium americanum, Nuphar ozarkanum, Potamoge¬ 
ton lucens, Chara spp., and Nitella spp. are the other species that 
often inhabit the deeper portions of springs. 

Second, there is the consideration of fast or quiet water. The 
following lists indicate the frequency and tolerance of the species 
under such conditions: 
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Species Favoring Swift Water Species Favoring Quiet Water 

Phanerogams 


Zannichellia paliistris var. major 
Veronica connata and var. glaherrima 
Potamogeton foliosus and varieties 
Poa annua var. reptans 
Ranunculus longirostris ^ 

Polygonum hydropiperoides 
Bleocharis acicularis and varieties 
Callitriche keterophylla 

Cryptogams 
Various mosses 
Various hepatics 
Various algae 


Ceratophyllum demersum 
Myriophyllum heterophyllum 
Ranunculus longirostris 
Sparganium americanum 
Anacharis occidentalis 
Callitriche heterophylla 
Ludvigia palustris var. amerkana 
Saururus cernuus 
Potamogeton foliosus and varieties 
Potamogeton amplifolius 
Potamogeton lucens 
Polygonum hydropiperoides 
Nuphar ozarhanum 
Bleocharis acicularis and varieties 
Zannichellia palustris var. major 
Veronica connata and var. glaherrima 

Cryptogams 
Chara spp. 

Nitella spp. 

Porella sp. 


It will be noted from the above lists that many species of swift 
waters are listed as occurring also in quiet waters. Such species are 
ZannicheUia paliistris var. major, Veronica connata and var. glaher¬ 
rima, Potamogeton foliosus and varieties, Polygonum hydropiperoides, 
Ranunculus longirostris, Callitriche heterophylla, and Eleocharis aci- 
cydaris and varieties. However, the species occurring the greatest 
number of times in and most characteristic of the swiftest waters 
are ZannicheUia palustris var. major, Potamogeton foliosus and varie¬ 
ties, Poa annua var. reptans, and Veronica connata and var. glaherrima. 
ZannicheUia palustris var. major is especially common in the swifter 
waters. Particularly Myriophyllum heterophyllum, Ceratophyllum 
demersum, Sparganium americanum, Callitriche heterophylla, Ludvigia 
palustris var. americana, Anacharis occidentalis, and Saururus cernuus 
are characteristically quiet-water plants. 

Other conditions being equal, a spring with quiet waters and 
slow currents usually harbors a greater variety and luxuriance of 
aquatic plants than one with swifter waters. 

The third most important consideration is that of substratum. 
The main types of substrata in springs may be classified as 
mud, sand-gravel, and rock. Of these types, the mud and sand- 
gravel or a combination of these is the most common. Only 
mosses, hepatics, and algae have been recorded as growing on 
the loose rocks in springs. Of the other types the following lists 
are available: 
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Species Favoring Mud Substratum Species Favoring Sand-Gravel 

Phanerogams Substratum 

Saururus cernuus 
Callitriche heterophylla 
Sparganium americanum 
Ludvigia palustris var. americana 
Sagittaria latifolia 
Ceratophyllum demersum 
Heteranthera duhia 
Ranunculus longirostris 
Nuphar ozarkanum 
Potamogeton foliosus and varieties 
Potamogeton lucens 
Potamogeton amplifolius 
Alisma suhcordatum 
Eleocharis acicularis and varieties 
Rorippa Nasturtium-aquaticum 
Veronica connata and var. glaherrima 
Zannichellia palustris var. major 

Cryptogams 
Char a spp. 

Nitella spp. 

The exceptions to the above lists are Veronica connata and var. 
gldberrima, and Rorippa Nasturtium-aquaticum, which are charac¬ 
teristic of sand-gravel substrata, but sometimes grow upon mud. 
On the other hand, an exception of a species occurring on the sand- 
gravel substratum which is most frequent and otherwise charac¬ 
teristic of mud is Sparganium americanum. Ceratophyllum demersum, 
Sparganium americanum, Ludvigia palustris var. americana, Chara 
spp., and Nitella spp. are rarely found away from mud, while Zan¬ 
nichellia palustris var. major is so characteristic of sand or gravel 
that it invariably appears on the newly deposited or small stretch of 
sandy or gravelly substratum occurring in a spring possessing other¬ 
wise a muddy substratum. Usually Sparganium americanum appears 
along the muddy margins of the spring, but rarely takes to pure 
gravel as it does where it is abundant on the gravel at the head of one 
of the sources of Paydown Spring, Maries County. 

The species which appear on both mud and sand-gravel substrata 
are Zannichellia palustris var. major, Veronica connata and var. 
glaherrima, Potamogeton lucens, Potamogeton foliosus and varieties, 
Callitriche heterophylla, Heteranthera duhia, Rorippa Nasturtium- 
aquaticum, Sparganium americanum. Ranunculus longirostris, and 
Eleocharis acicularis and varieties. The preferences and exceptions 
of most of these species have already been discussed above. 

Water cress is, as has previously been mentioned, the species 
occurring the greatest number of times in the springs. It also occurs 
most commonly on the sand-gravel type of substratum, where it is a 


Zannichellia palustris var. major 
Veronica connata and var. glaherrima 
Potamogeton lucens 
Potamogeton foliosus and varieties 
Heteranthera duhia 
Rorippa Nasturtium-aquaticum 
Ranunculus longirostris 
Eleocharis acicularis and varieties 
Callitriche heterophylla 
Sparganium americanum 
Poa annua var. reptans 
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pioneer species and usually remains dominant. Its preference is for 
the sand-gravel t 3 rpe of substratum, but it also appears sometimes 
on mud substratum as a result of a filling in of mud or alluvium in 
the spring branch deposited over the original sand-gravel bed. This 
muddy or alluvial deposit may also occur as a result of the dominant 
growth of water cress itself. This may happen when the water cress 
becomes so common and luxuriant along the margin or bed of the 
spring branch that huge beds or colonies are formed. Then the 
perennial growth adds yearly deposits of particles of decomposed 
matter to the soil, while the latter becomes deeper and is deposited 
around the base of the plants. Eventually, the current is slowed, 
the water becomes relatively shallower around the water cress, and 
a deeper deposit of alluvium and mud is built up around the plants. 

In the previous discussions, species have been grouped according 
to their preference for one or another of certain factors. Thus, 
where only one factor has been considered, it was found that frequent 
overlapping was the result and the same species was often found in 
either category; but when a combination of factors is considered, 
it is found that a much more definite preference occurs and that a 
certain association of species usually is present. 

Thus in a combination of deep and quiet water, the following 
species almost invariably occur: 


Myriophyllum heterophyllum 
Ceratophyllum demersum 
Nuphar ozarkanum 
Saururus cernuus 
Potaimgeton amplifolius 


Sparganium americanum 
Potamogeton panormitanus and varieties 
Chara spp. 

Nitella spp. 


In water which has a swift current and a sand-gravel substratum 
the usual plants are: 


Poa annua var. reptans 


Water which has a shallow 
generally contains: 

Ludvigia palustris var. americana 
Sagittaria latifolia 
Alisma subcordatum 
Callitriche heterophylla 


Potamogeton foliosus var. genuinus and 
var. macellus 

Zannichellia palustris var. major 
current and a muddy substratum 


Eleocharis acicularis and varieties 
Ceratophyllum demersum 
Anacharis occidentalis 


Prom what has already been stated concerning species growing 
under different conditions, it is obvious that various combinations 
of certain environmental conditions favor the occurrence of some 
species, or an assemblage of species, more so than they do others. 
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The combination of factors least conducive to the growth of aquatic 
spermatophytes is very swift and deep water at the head of a large 
spring. In such outlets of subterranean streams, water rushes out 
by the gallon, and the plants usually can not get a foothold in such 
swiftly rushing water. Passing through various stages of more favor¬ 
able habitats, the one apparently best suited to a luxuriant produc¬ 
tion of aquatic plant life is that containing a combination of water 
which is slightly deep, having a slow to medium current, or at least 
with some current producing a visible motion, together with a sandy- 
mud or muddy gravel substratum. Too much sand or too much 
mud eliminates the occurrence of either mud-loving or sand-loving 
species, while sand-mud or mud-sand-gravel mixtures appear to 
be favorable media for the growth of all the species. 

Sometimes it is hard to explain why some springs, apparently 
with the necessary qualifications of favorable environmental factors, 
appear to be unsuited for the growth of a variety or luxuriance of 
plants. Some of the springs most favorable for a rich development 
of aquatic plants are Boze Mill Spring in Oregon County, Big Spring 
in Carter County, Double or Rainbow Spring in Ozark County, and 
Bennett Spring in Laclede County. 

Some of the species found in the springs are those which require 
a cool temperature of 54°-60° P.; they are not found in waters with 
warmer temperatures. The following species are exclusively re¬ 
stricted to spring waters or waters in the vicinity of outlets of springs: 

Sparganium americanum Lemna trisulca 

Potamogeton amplifolms Ranunculus longirostris 

Potamogeton foliosus var. genuinus Rorippa NasturtiurrtraquaUcum 

Potamogeton foliosus var. macellus Myriophyllum heterophyllum 

Potamogeton lucens Veronica connata and var. glaherrima 

Other species which are found in springs are far more tolerant 
of a range in temperature, for these occur not only in the cooler 
waters of the springs, but even in the warmer waters of ponds or 
rivers. Some of the water in these ponds reaches temperatures above 
80° F. The species tolerant of this range in temperature are: 

Najas guadalupensis . Callitriche heterophylla 

Eleocharis acicularis var. typica Peplis diandra 

Spirodela polyrhiza Ludvigia palustris var. americana 

Lemna valdiviana Myriophyllum scdbratum 

Wolffia punctata Myriophyllum proserpinacoides 

Polygonum hydropiperoides Utricularia gihba 

Of these, the ones that occur most commonly in the springs and 
in the warmer ponds are Eleocharis acicularis var. typica, Callitriche 
heterophylla, and Ludvigia palustris var. americana. It is interesting 
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to note that all three of these species root in shallow water along the 
margins of the ponds where the water may reach over 80® F., as well 
as along the shallow margins of the colder water of the spring heads 
and spring branches. 


DIFFERENTIATION AND DISTINGUISHING 


CHARACTERS OF SPECIES 


The purpose of the present section is to give some of the charac¬ 
teristics of each species occurring in or marginal to the water of the 
various Ozark springs. Technical descriptions of all these species 
are found in manuals and monographs, so that in the present case 
only the most obvious field marks for identification are given. 

Differences in the habitats of these species have already been 
discussed, and it is obvious that some species prefer fast to still 
water, deep to shallow water, and sand to mud substratum. 

Aside from differences in habitat, there remain for discussion 
differences in habit, color, and general appearance due to such factors 
as leaf arrangement and leaf position. As regards the habit of the 
plant, some species grow with erect stems, while others have a 
decumbent, procumbent, or even prostrate habit. Also, some species 
grow more or less as solitary individuals, while others generally 
occur in colonies. 


The following species usually occur as solitary plants: 


Alisma subcordatum 
Poa annua var. reptans 
Juncus macer 
Juncus effusus var. solutus 
Ceratophyllum demersum 
CallUriche heterophylla 


Peplis diandra 
Rotala ramosior var. interior 
Ludvigia palustris var. americana 
Epilohium coloratum 
Myriophyllum scabratum 
Lindernia dubia var. typica 


The following grow generally 
dose together: 

Typha latifolia 
Sparganium americanum 
Potamogeton crispus 
Potamogeton amplifolius 
Potamogeton lucens 
Potamogeton foliosus var. genuinus 
Potamogeton foliosus var. macellus 
Potamogeton panormitanus var. major 
Potamogeton panormitanus var. minor 
Najas guadalupensis 
Zannichellia palustris var. major 
Anacharis occidentalis 
Eragrostis hypnoides 
Leersia oryzoides 
Eleocharis acicularis var. typica 
Eleocharis acicularis var. gracilescens 
Eleocharis calva 


colonies or mats of several plants 


Spirodela polyrhiza 
Lemna trisulca 
Lemna valdiviana 
Wolffia punctata 
Heteranthera dubia 
Juncus acuminatus 
Saururus cernuus 
Polygonum hydropiperoides 
Nuphar ozarkanum 
Ranunculus longirostris 
Rorippa Nasturtium-aquaticum 
Cardamine bulbosa f. fontinalis 
Myriophyllum heterophyllum 
Mentha piperita 
Veronica connata 
Utricularia gibba 


in 
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Most of the species in the above list have creeping rootstocks. 

The following species usually have a prostrate or procumbent 
habit of growth: 

ZannicheUia palustris var. major Ludvigia paluatris var. americana 

Anacharis occidentalis Myriophyllum seabratum 

Poa annua var. replans Myriophyllum proserpinacoides 

Eragrostis hypnoiaes Veronica eonnata 

Heteranthera dubia 

The species in the above list generally grow with a procumbent 
or prostrate habit. One factor responsible for this habit is the swift, 
shallow water in which some of them, such as Poa annua var.reptans, 
ZannicheUia palustris var. major, and Veronica eonnata grow. Also, 
the tendency of some species to creep along wet, muddy places at 
the edge of the spring accounts for the prostrate habit often found 
in Ludvigia palustris var. americana, Heteranthera dubia, Anacharis 
occidentalis, Eragrostis hypnoides, Myriophyllum ‘proserpinacoides, and 
Myriophyllum seabratum. 

Fast, shallow water usually causes normally erect-growing plants 
to become prostrate or procumbent, and this is quite marked in the 
case of several species of Potamogeton, Polygonum hydropiperoides. 
Ranunculus longirostris, and Eleocharis acicularis var. typica. These 
species grow in both still and swift waters, and their habits of growth 
vary according to their toleration of one or the other type of current. 

While some species occur in definite colonies of several to many 
stems or plants growing together, their appearance differs consider¬ 
ably as a result of the manner of growth. Some of them, such as 
species of Chara and Nitella, grow in large, hemispherical masses, 
the shape a result of the regular growth in all directions. Ranunculus 
longirostris generally occurs in circular or subcircular masses, because 
of its branching and growth in all directions. Rorippa Nasturtium- 
aquaticum, likewise, forms dense, evenly grown clumps of foliage. 

On the other hand, some species have the habit of elongating the 
stem-axes in one direction and producing leaves mostly in two planes. 
This type of vegetative growth, especially when the main stem 
produces few branches, results in long strands of foliage. Such is 
the case in Potamogeton lucens and P. foliosus var. genuinus, whose 
elongate, mostly simple stems grow to three and four feet in length. 
Najas guadalupensis, with a similar growth habit, produces long, 
dense mats, sometimes five or even ten feet long. ZannicheUia palus¬ 
tris var. major, Heteranthera dubia, and Anacharis occidentalis some¬ 
times form long, vegetative strands. Under certain conditions, where 
the water is shallower or swifter, these same species may produce 
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much shorter stems with shorter intemodes, thus becoming less 
elongated, and, consequently, forming denser and more circular 
patches. 

Both Eleoeharis acicularis var. typiea and E. calm form large beds 
or colonies because of their creeping rootstocks, and the same result 
is found in the case of Sparganium americanum, Mentha piperita, and 
many other plants. Some species, such as Mentha piperita and 
Eleoeharis acicularis, form dense colonies along the shallow stretches 
of spring water, but can not tolerate too great a depth, and eventually 
their colonizing and rooting tendencies become lost in direct propor¬ 
tion to the increasing depth of the water. 

Differences between the various species in color is well marked 
and in general is a good specific character for field identification. Of 
course, some of the species have a slight change in color according 
to the season of the year, but in general the color for any one species 
remains a fairly constant and reliable character. Thus, Callitriche 
heterophyUa is usually a shade of light green, or rarely assumes a 
bronze or coppery appearance with a light green tint, but the light 
green color is quite characteristic. Rorippa Nasturtium-aquaticum 
remains constant in color throughout the year; it is usually of a light 
green or rich grass-green shade. Sparganium americanum always 
has pale to light green leaves. Zannichellia palustris var. major 
usually has leaves of a light green color, but is also of a bright green, 
rich or dark grass-green color, and sometimes appears blue-green. 
Eleoeharis acicularis and varieties are usually of a light or grass-green 
shade similar to the usual color of Zannichellia palustris var. major. 
Eleoeharis calm, on the other hand, together with Juncus acuminatus 
and Juncus effusus var. solutus, has dark or dull green leaves and 
stems. Cardamine hulbosa has leaves of a light green color on the 
upper surface, and either purplish or pale green on the lower surface. 
Veronica eonnata and variety are fairly uniform, most constantly 
appearing in shades of olive-green. These shades may vary at times 
from a dull olive or pastel-olive to olive-green, light green, or some¬ 
times, in late fall and winter, to an olive-green tinged with a brick 
color. Najas guadalupensis varies from a rich grass-green to dull 
green or brownish green, and even to brownish. Its usual color is a 
dull grass-green. 

The various species of pondweeds found in springs and spring 
branches are usually in shades of dark green. Potamogeton crispus 
is the darkest green of any of the species, and often is green-brown 
in color. Potamogeton amplifolius is either dark blackish green, dull. 
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dark green, or dull green. Potamogeton Incens is usually dull olive- 
green, but varies from light green to an olive-green, grass-green, dark 
olive, or even buff-brown color. The varieties of Potamogeton foliosus 
are quite variable in color. In his key to the varieties of Potamogeton 
foliosus, Pernald‘ distinguishes var. genuinus from var. macellus 
partly on the basis of color. Potamogeton foliosus var. genuinus is 
characterized by “leaves deep-green to bronze,” while P. foliosus 
var. macellus is distinguished by “leaves bright green.” After having 
made many collections in Missouri of both these varieties, I find 
that these color differences are not constant. For example, I have 
found Potamogeton foliosus var. genuinus in Missouri with the follow¬ 
ing colors: bright green, dark green, bright olive-green, dark bronze- 
green, and brown-black-green, while P. foliosus var. macellus has 
the following variations: dark bronze, olive-green and bronze, bronze- 
green, dark green and bronze, and dull green. In the majority of 
cases it was found that P. foliosus var. genuinus was usually a bright 
green color, while P. foliosus var. macellus was either dark green, 
bronze-green, or a combination of dark green and bronze. In many 
instances it was found that both varieties occurred near each other, 
and sometimes side by side. In fact, while Potamogeton foliosus var. 
genuinus is more frequently found in deeper or fast-flowing water, 
and P. foliosus var. macellus oftener in shallower and slower water, 
the habitats of the two types merge, and at times it is difficult to 
determine material which agrees absolutely with the characters 
assigned by Fernald to one or the other variety. In one spring P. 
foliosus var. genuinus assumes the “deep-green to bronze” color by 
which Fernald characterizes it, while in other springs the same variety 
may be found with leaves “bright green,” which is supposed to dis¬ 
tinguish the other variety, P. foliosus var. macellus. 

Of the aquatic grasses found in spring waters Poo annua 
var. reptans and Agrostis stolonifera usually have blue-green or 
silvery green leaves. These are the most common of the more fre¬ 
quent aquatic grasses. 

Ranunculus longirostris is usually of a grass- or dark green color, 
but varies from an olive-green to a dark blackish green color. The 
aquatic, submerged states of Polygonum hydropiperoides, which grow 
in dense mats similar to those of Veronica connata, often resemble that 
species in color, usually possessing an olive-green color, but they are 
usually flushed with purple and red shades. It often has leaves of a 
bronze-purple color on the lower surface and an olive-green on the 

1 M. L. Fernald, The linear-leaved North American species of Potamogeton, 
Mem. Amer. Acad. 17: 43. 1932. 
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upper surface. The leaves may be mostly tinged with reddish or 
copper in some specimens and orange and green in others. 

The thin, submerged leaves of Nuphar ozarkanum are usually 
olive- or light green tinged with pink-reddish or bronze color, while 
the floating leaves are leathery and dark green. Heteranthera dubia 
also usually has leaves of an olive-green color. In Ludvigia palustris 
var. americana, while the ordinary color scheme is a combination of 
various reds or coppery-reds and greens, as in Polygonum hydro- 
piperoides, other shades also are found, such as olive-green with rose 
or copper color, brownish red and green, and olive-green with the 
tips of the shoots red and orange or tinged with bronze and orange. 
Barely is the entire plant of a reddish pmple color. Sometimes the 
leaves are all dark green in shade, but usually some reddish, purplish, 
or orange color is suffused with the olive-green. At times, in winter, 
many leaves of some of the plants become darker, or most of them 
become black, with only the tips remaining colored. 

Passing to the darker shades of green found among the species in¬ 
habiting springs, we find that the commoner ones having a dark green 
color are Ceratophyllum demersum, Anacharis occidentalis, and Myrio- 
phyllum heterophyllum. In M. heterophyllum the plants are usually 
dark green, but vary greatly according to the season of the year and 
depth of the water. Sometimes plants of this species are of a bronze- 
red, or purple-red color. In winter they are often brown-red or even 
brown, but this is not always the case, for in some springs in winter 
the plants may be more green than brown. A bronze tinge is char¬ 
acteristic of many plants of this species at certain times of the year. 
In spring the plants are often dark green. In great depths of water, 
such as at Markham Spring in Wayne County, the stems of M. heie- 
rophyUum may be entirely purple-red. M. scabratum, a rarer species, 
usually has dark green or grass-green leaves, while a tropical species, 
M. proserpinaeoides, introduced and established around Blue Spring 
in Crawford County, has leaves of a blue-green or gray-green color. 
Another common species with a dark color is Ceratophyllum demersum. 
It usually is dark green, but varies from dark bronze-green to bronze 
and purple and even dark brown with blackish green. Anacharis 
Qcddentalis is most frequently dark grass-green. It often gives a 
black appearance to the water when it occurs in large masses. It is 
often found with Myriophyllum heterophyllum, and where the two 
are close together, with a similar dark green or blackish green color, 
the differentiation of the two plants may be made at some distance 
by the smaller, more terete or pencil-shaped, smoother masses of 
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Anacharis, compared with the broader, more worm-like or bushy- 
tailed appearance of Myriophyllum heterophyllum. The latter is 
sometimes called coon’s-tail, in allusion to the bushy-tailed appear¬ 
ance of its large strands. Anacharis also appears in other colors, 
such as coppery, dark coppery green, dull green mixed with red, and 
russet-brown and green. The latter color combination was observed 
in some places during the spring season. AUsma subcordatum usually 
has dark green leaves, as has also Peplis diandra, and Saururiis 
cernuus. Peplis diandra may assume shades of rose or orange when 
exposed to bright, steady sunlight. Chara and Nitella species are 
frequently dark green, but also vary considerably. In some species 
of Chara the color may usually be dull olive-green or it may be dark 
green or dark grass-green. In species of Nitella the color is usually 
dark green, but may vary from light green to olive- and gray-green. 

Among the Lemnaceae of spring waters, most species of Lemna, 
Wolffia, and Spirodela are of light to grass-green shades. The excep¬ 
tion is Lemna trisulca, which is usually dark blue-green. 

Utricularia gibha most often occurs in light to olive- or grass- 
green mats, but Mentha piperita is characteristically grass-green. 

The various types of leaf arrangement serve to distinguish many 
of the species occurring in the spring and give them their charac¬ 
teristic appearance. 


GEOGRAPHICAL DISTRIBUTION OF SPECIES 

The species discussed below are those which are either charac¬ 
teristic of the spring, that is, they are the ones found the greatest 
number of times among the species occurring in the spring water. 


or they are species usually foui 
following species: 

Sparganium americanum 
Potamogeton ampUfolius 
Potamogeton lucens 
Potamogeton crispiis 
Potamogeton foliosiLS var. genuinus 
Potamogeton foUosus var. macellus 
Potamogeton panormitanus var. major 
Potamogeton panormitanus var. minor 
Zannickellia palustris var. major 
Anacharis occidentalis 
Poa annua var. reptans 
Eleocharis acicidaris var. typica 


in springs. This list includes the 


Eleocharis acicularis var. gracileseens 
Lemna trisulca 
Wolffia punctata 
Polygonum hydropiperoides 
Rorippa Nasturtiumniquaiicum 
Caraamine bulhosa f. fontinalis 
Ceratophyllum demersum 
Ranunculus longirostris 
Callitricke heterophylla 
Ludvigia palustris var. americana 
Myriophyllum heterophyllum 
Veronica connata and var, glaherrima 


Species not included in the above list are ones which either are 
not found typically in springs or spring water but occur in many 
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Fig. 46. Distribution in Missouri of the species of the fresh-water springs. 
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Sparganium americanum 



Fig. 47. Distribution in Missouri of the species of the fresh-water springs 




Fig. 48. Distribution in Missouri of the species of the fresh-water 
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Wolffia punctata 



Potamogeton panormitanus 
var. minor 


Fig. 49. Distribution in Missouri of the species of the fresh-water springs. 

other t 3 ipes of habitat, or else are species which occur only casually 
in or around spring water. On the other hand, all the species listed 
above are typically found in spring water in Missouri or are found 
for the most part inhabiting this kind of water. 

It is interesting to note the distribution in Missouri of the species 
mentioned above which occur in the springs. The distribution of 
these species by counties as shown in figures 46-49 reveals the fact 
that more than half of them (59 per cent) are limited to the Ozarks, and 
one-third of them are mostly general throughout Missouri, although 
three of these, namely, acieularisvBr. typica, Ceratophyllum 

demersum, and ZannichelKa palustris var. major, are predominantly 
Ozarkian in distribution, and the others are chiefly Ozarkian, while 
two of the species in the list, or 9 per cent, are extremely local and 
both occur within the Ozark region. The following table analyzes 
these differences: 
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Distribution op Species in Missouri Characteristic op Ozark Springs 


Limited to Ozarks in Missouri 
Potamogeton foUosus var. macellus 
Potamogeton amplifolius 
Potamogeton crispus 
Potamogeton lucens 
Veronica connata and var. glaherrima 
Myriophyllum heterophyllum 
Anacharis occidentalis 
Sparganium americanum 
Lemna trisulca 
Ranunculus longirostris 
Rorippa Nasturtium-aquaticum 
Cardamine bulhosa f. fontinalis 


General in Missouri 
Polygonum hydropiperoides 
Poa annua var. replans 
Ludvigia palustris var. americana 
Zannickellia palustris var. major (mainly 
Ozarkian) 

Ceratophyllum demersum (mainly Ozark¬ 
ian) 

Eleocharis acicularis (mainly Ozarkian) 
Potamogeton foUosus var. genuinus 
(mainly Ozarkian) 

Local in Missouri 

Potamogeton panormitanus var. major 
Potamogeton panormitanus var. minor 
Wolffia punctata 


When the distribution within the United States of most of 
the species in the above list is studied (see figs. 50-66)/ it will be 
noticed that the ranges fall within three main categories: (1) Those 
species that have a range more or less general throughout the 
United States; (2) those species that are distributed in the northern 
half of the United States and in Canada; and (3) those species that 
are predominantly in the eastern half or northeastern part of the 
United States. The first group includes Ludvigia palustris var. 
americana, Zannichellia palustris var. major, Ceratophyllum demer¬ 
sum, and Potamogeton foUosus var. genuinus. The second group of 
more northern types includes Ranunculus longirostris, Lemna trisulca, 
P. lucens, P.foliosusYdx. macellus, P. panormitanus ysly. major and var. 
minor, Eleocharis acicularis var. iypica, Rorippa Nasturtium-aquati¬ 
cum, and Veronica connata. The third group, the range of which is 
concentrated mainly in the eastern half or northeastern part of the 
United States, includes Sparganium americanum, Anacharis occi¬ 
dentalis, Potamogeton amplifolius, and Myriophyllum heterophyllum. 

About half of these species are of northern distribution and about 
one-third of general distribution, while only one-fourth or one-fifth 
show an eastern or northeastern type of range. 

It is interesting to observe that some species whose general dis¬ 
tribution is mainly in the northern half of the United States, have 
their distribution in Missouri confined to the Ozark region. One 
would naturally expect that species found in Iowa, Minnesota, 
Wisconsin, Indiana, and other states to the north would occur as 


1 The data on these maps were provided by the examination of specimens 
from the herbpia of the following ii^titutions: Field Museum of Natural History, 
Gray Herbarium, Missouri Botanical Garden, New York Botanical Garden, 
United States National Museum, and the University of Minnesota. To the 
curators of these herbaria the author is deeply grateful for the opportunity of 
examining specimens from the collections in their charge. 
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Fig. 53. Distribution of Potamogeton panormitanus var. major. The author is indebted to Dr. 
M. L. Fernald*s monograph of the linear-leaved North American species of Potamogeton for the data 
used in the preparation of this map. 
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Fig. 54. Distribution of Potamogeton panormitanus var. minor. The author is indebted to Dr. 
M. L. Fernald’s monograph of the linear-leaved North American species of Potamogeton for the data 
used in the preparation of this map. 
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Fig. 67. Distribution of Lemna irisulca. 
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Fig. 58. Distribution of Veronica connaia (#) and var. glaberrima (X). 
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Fig. 62. Distribution of Callitriche heierophylla. 














526 


Fig. 63. Distribution of Myriopkyllum heterophyllum. 
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Fig. 64. Distribution of Zanniehellia paliistris var. major. 
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Fig. 65. Distribution of Ranunculus longirosiris. 
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well normally in northern Missouri. Such is not the case, as may be 
observed from the maps which show distribution. Many of them, 
in fact, more than half of the species of springs, are confined to the 
Ozarks. This type of distribution—species which range to the north 
and east of Missouri but which in Missouri occur chiefly or only in 
the Ozark region—is not only limited to some of the species occur¬ 
ring within the Ozark springs; it is more or less characteristic of the 
distributions of many Missouri species of Ozarkian range. 

In the case of the species occurring in the springs whose dis¬ 
tribution in Missouri is confined to the Ozark region, the limiting 
factor appears to be the suitable habitat of cooler waters found in 
the Ozark springs as compared to the temperatures found in rivers, 
lakes, sloughs, and other types of aquatic environment in other 
parts of the state. All the species which in Missouri are confined, 
or practically confined, to the springs in the Ozarks, and yet are 
found north and northeast of Missouri, appear to find in the springs 
a suitable habitat. The only property possessed by Ozark Springs 
which is not duplicated in streams, lakes, sloughs, and other bodies 
of water in Missouri, is cold water. Other properties, such as rapid 
current, pH concentration, gravel, sand, or mud substratum, and 
clarity of the water, are all duplicated in other bodies of water in 
Missouri. Yet, as we have seen, species may be found abundantly 
in spring water, but are totally lacking in the slightly warmer but 
otherwise similar waters of the Ozark streams into which the spring 
water empties. This is well demonstrated in the case of Blue 
Spring, Shannon County. At this place Potamogeton americanus 
is found in the Current River only five feet away from the con¬ 
fluence of Blue Spring branch with Current River, and yet is not 
found in Blue Spring proper. Potamogeton americanus never occurs 
in the cool waters of the Ozark springs, but is common in the some¬ 
what warmer waters of the Ozark streams. Conversely, species 
which are abundant in the cooler waters of the Ozark springs fail to 
reappear in the slightly warmer waters of the Ozark streams. Some¬ 
times the cooler spring water persists for a few hundred feet down 
the main stream into which it empties, and as long as the influence 
of the cooler temperature of its water persists, so does the vegetation 
characteristic of the spring water. However, just as soon as this 
influence is lost and the water becomes warmer, the species t3npi- 
cal of the springs likewise disappear. Water cress is so charac¬ 
teristic of spring water in the Missouri Ozarks that as soon as one 
sees this species, one knows that the water in which this plant appears 
is spring-fed. Such is the case also for water milfoil (Myriophyllum 
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heterophyUum), ivy-leaved duckweed (JLemna trisulca), water speed¬ 
well (Veronica connata), shining pondweed (Potamogeton lucens), 
and the others which have been listed as limited to the Ozarks. 

It may be hypothesized that the species of the springs which are 
confined to the Ozarks illustrate by this limited distribution their 
relict nature or their persistence in unglaciated regions. In other 
words, some may argue that northern and central Missouri, having 
been glaciated, lost these species through destruction and elimination 
of their habitats, and that these species found an area in which they 
could survive, south of the Missouri River. Against this hypothesis, 
however, it should be argued that all these species which do not occur 
in the glaciated area of northern and central Missouri, do occur in the 
glaciated areas of states to the north and northeast of Missouri in habi¬ 
tats many of which have nothing to do with spring water, and just as 
surely as they can occur in the glaciated regions of these other states 
in non-spring habitats, so too could they occur in the glaciated sec¬ 
tions of northern and central Missouri in non-spring habitats. The 
main factor for the absence of these species in northern and central 
glaciated Missouri appears to be lack of a suitable habitat, i.e., lack 
of cool spring water. The large springs in Missouri are all confined 
to the Ozark region, and this is related to topography and past 
geological history of the state. If large, cool springs were found in 
northern and central Missouri, then no doubt these same species 
would appear in the glaciated portions of Missouri as well. In the 
states north and northeast of Missouri these same species occur in 
the cool waters of lakes, streams, and sloughs, as well as in springs. 

In the many cases of other species in the Missouri flora, discussing 
now those not found in spring water, there are many which, unlike 
those confined to the springs in the Ozarks, seem restricted to the 
Ozarks because they have persisted in an unglaciated region; in the 
Ozark region they have remained in such suitable restricted habitats 
as were left to them after similar ones had been destroyed in the now 
glaciated areas of northern and central Missouri. No doubt, suitable 
types of habitats related to a certain topography, or rock substratum 
or geological structure, are exceedingly important, and are involved 
in many cases where the species is now restricted to an unglaciated 
region because the habitats it seeks have been destroyed or eliminated 
or have become inaccessible in glaciated areas where presumably 
they may previously have occurred before glaciation took place. 

Even though the Kansan and Iowan glaciations in Missouri were 
old ones, preceding the recent Illinoian and Wisconsin ice sheets 
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(which did not come into Missouri), and would have allowed suf¬ 
ficient time for Ozark spring-inhabiting and other types of Ozark 
species to spread into and invade habitats to the northward in Mis¬ 
souri, the fact remains that throughout all the time since the last 
glaciation in Missouri, few of these Ozark-confined species have ever 
spread into this glaciated area. In the case of many of these species 
the habitat can no longer be duplicated or it may have been destroyed 
and never regained. In the case of the spring-inhabiting species 
there seem to be no cool spring waters available in northern and 
central Missouri, and this appears to be the chief if not the only 
reason for their absence from that area. 

THE INFLUENCE OF SPRINGS ON THE 
MISSOURI FLORA 

As has been brought out in the preceding section of this report, 
the water of the springs averages much cooler (52°-58° F.) than 
that of rivers, lakes, or other bodies of water. This cooler water is 
the habitat of a limited number of species which are not found, or 
very rarely found, outside of spring water. Mention of species con¬ 
fined to springs or spring water in Missouri includes Sparganium 
americanum, Potamogeton amplifolius, P. lucens, P. crispus (intro¬ 
duced from Europe), P, panormitanus var. major and var. minor, 
Anacharis occidentalis, Lemna trisulca, Rorippa Nasturtium-aqvati- 
eum, Ranunculus longirostris, Myriophyllum heterophyllum, Veronica 
connaia, and Cardamine Jmlbosa f. fontinalis. Their affinity for spring 
water is best shown by the fact that these same species suddenly 
disappear immediately or shortly after the influence of the cooler 
spring water has been lost in the river water into which the spring 
has emptied. These species are, for the most part, an index or guide 
to the occurrence of spring water or spring-fed water. Even though 
the waters of most Ozark streams are spring-fed, the amount of 
spring water in them is not sufficient to keep their temperature down 
to as low an average as that found in spring water. Consequently, 
waters of streams average higher temperatures than those of springs 
and harbor species most of which are never found in spring water. 
Examples of species found in running water of spring-fed Ozark 
streams and not found in cooler springs and spring branches include 
eel grass (Vallisneria americana), fennel-leaved pondweed {Pota¬ 
mogeton pectinatvs), long-leaved pondweed {Potamogeton americanus), 
yellow water crowfoot {Ranunculus flabeUaris), and large bladder- 
wort ( Utricularia vulgaris var. americana). 
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A number of species found in the springs are of very limited 
distribution in Missouri. The isolation and rarity of ivy-leaved 
duckweed is a good example. It is found in a few widely separated 
places: in Greer Spring, Oregon County; Blue Spring, Shannon 
County, in southeastern Missouri; Tucker Bay Spring, Ripley County; 
and in a spring-fed pond in Jackson County, west-central Missouri. 
Shining pondweed is confined to approximately fifteen springs located 
in the eastern and central portions of the Ozarks. Water speedwell 
is found in a small number of counties in the Missouri Ozarks and 
reaches in this region one of its southern limits of range in the 
United States. 

The waters from springs naturally test higher in alkalinity, since 
nearly all the Ozark springs flow underground through water-soluble 
rocks which dissolve and carry with them calcium carbonate, and the 
outlets of nearly all the springs are from limestone rock horizons. 
This alkalinity may play some r61e in the delimitation of certain 
species to spring waters, but it would not seem to carry much weight, 
inasmuch as the same species are found in other portions of their 
range in acid or neutral waters. 

A number of spring-inhabiting species also adapt themselves 
to warmer waters of ponds, sloughs, and slow streams. For example, 
water purslane inhabits the shores of slow streams, ponds, and other 
bodies of water. Needle spike rush and water starwort are often 
found around muddy margins in quiet water of upland sink-hole 
ponds. Water-weed, hornwort, water milfoil, white water crowfoot, 
and bur-reed frequently inhabit the quiet waters of spring-fed 
sloughs of deep standing water. Horned pondweed is often found in 
warm waters of salt- or sulphur-fed springs. 

KEY TO SPECIES FOUND IN OR ALONG THE WATER 
OF THE SPRINGS AND SPRING BRANCHES 

Plants with what appear to be slender, green stems and whorls of 
small, linear or setaceous, leaf-like parts, but which actually are only 
elongate cells, belong to the non-vascular, higher algae Characeae, 
chiefly of the genera Nitella and Chara, and are not included in this key. 

1. Minute, floating plants, of a circular or oblong shape, each plant less than 8 mm. 


long.2. 

1. Plants not as above.4. 

2. Plants rootless. Wolffia punctata, 

2. Plants with roots. 3. 

3. Plants with 1 root. Lemna, 
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3. Plants with 2-16 roots. Spirodela. 

4. Plants in chain-like groups, each plant very small and 10 mm. long or 
less. Lemna trisulca. 


4. Plants not as above.5. 

6. Leaves provided with tiny bladders or half-moon-shaped structures; 
flowers yellow. Utricularia gihba. 

5. Leaves not as above.6. 

6. Leaves arising only at the base of the plant (basal). 7. 

6. Leaves alternate, opposite, or whorled on the stem.13. 

7. Leaves at their base with a broad, triangular or arrow-shaped 
lobe on each side.8. 


7. Leaves not as above.9. 

8. Most of the stems and leaves growing out of water; lobes of the 
leaves acute or acuminate. Sagittaria latifolia. 

8. Most of the stems and leaves growing in the water; lobes of the 

leaves rounded or obtuse. Nuphar ozarkanum- 

9. Stems and leaves filiform, delicate, less than 0.5 mm. broad. 

Eleocharis acieularis and var. gracikscens. 

9. Stems and leaves broader, or at least without the above 

combination of characters.10. 

10. Stems and leaves wiry, stiff, narrowly linear or setaceous, 
or at most 3 mm. broad in middle and upper portions .11. 

10. Stems and leaves much broader and not as above.... 12. 

11. Stems creeping, usually leafless; stems mostly support¬ 
ing a solitary flower spikelet; sheaths at base of stems 
truncate at the apex, and encircling the stem. 

Eleocharis calva, 

11, Stems tufted, with leaves usually present; stems sup¬ 
porting several to many clusters of flowers; sheaths 
at base of stems not truncate, open along one side. 

Juncus. 

12. Leaves light or grass-green; plants 3-10.5 dm. tall; 
flowers in white or green, rounded masses. 

Sparganium americanum. 

12. Leaves bluish or silvery green; plants 9-15 dm. tall; 
flowers in brown, club-shaped masses. Typha latifolia, 

13. Leaves alternate.14. 


13. Leaves opposite or whorled.27. 

14. Leaves deeply lobed, deeply dissected, or 
divided.15. 

14. Leaves simple, not deeply lobed or divided. . .16. 


15. Leaves finely dissected into filiform divisions. 

Ranunculus longirostris. 
15. Leaves divided into 3-11 round, oblong, or 
ovate leaflets.. RorippaNasturtium-aquaticum. 

16. Leaves linear and grass-like (includes Poa 
annua var. replans, Glyceria striata, and 


Agrostis stolonifera) .17. 

16. Leaves not linear or grass-like.21. 


17. Leaves blue-green, most of them occurring 
on the lower half or third of the stem. 

Poa annua var. reptans, 
17. Leaves yellow- or grass-green, more or less 
equally distributed along the stem_18. 
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18. Leaves mostly 2-6 mm. broad, without 
any conspicuous midrib; flowers yellow. 

Heteranthera dubia, 

18. Leaves 0.4-2 mm. broad, with a con¬ 
spicuous midrib or, if the midrib is in¬ 
conspicuous, then the leaves are 1 mm. 

wide or less; flowers greenish.19. 

19. Leaves 0.4-1 mm. broad, the midrib 
mostly not conspicuous; flowers 
occurring along the sides of the stem. 
Zannichellia ^alustris var. major, 

19. Leaves 1-2 mm. broad, the midrib 
conspicuous; flowers occurring at 

the ends of the stem.20. 

20. Peduncles 0.4-1 cm. long, usually thickened in the upper part; stems either 
unbranched or with short branches or not much branched. 

Potamogeton foliosus and varieties. 

20. Peduncles usually 1.5-8 cm. long, thread-like, scarcely thickened in the upper 
part; stems usually long and much branched. 

Potamogeton panormitanus and varieties. 


21. No sheathing stipules present at the base of the leaves.22. 

21. Sheathing stipules present at the base of the leaves.23. 


22. Leaves light or grass-green; basal and lowest leaves rounded or obtuse 
at the apex; main cauline leaves not deeply cordate at the base; small 
tubers occurring on rootstock; no creeping rootstocks present. 

Cardamine bulbosa f. fontinalis. 

22. Leaves dark green; basal and lowest leaves acute or acuminate at the 
apex; cauline leaves deeply cordate at the base; no small tubers present 
on the rootstock; long, creeping rootstocks present... Saururm cemum, 

23. Leaves with only 1 nerve running lengthwise; sheathing stipules with 

a fringe of bristles or long hairs around the border.24. 

23. Leaves with at least 3 nerves running lengthwise; sheathing stipules 

not fringed nor with long hairs.25. 

24. Perennial plants, often completely submerged in spring water. 

Polygonum hydropiperoides. 

24. Annual plants, rooting on land, never submerged in spring water. 

Polygonum punctatum, 

25. Leaves with finely toothed margins; only 3 main longitudinal 
nerves present; none of the leaves petioled. .Potamogeton crispus. 

25. Leaves with entire margins; 11-50 longitudinal nerves present; 

at least the lower leaves petioled.26. 

26. Leaves with 11-13 longitudinal nerves, submerged leaves not 

strongly wavy or recurved. Potamogeton lucens, 

26. Leaves, at least the floating ones, with 17-50 longitudinal 
nerves, submerged leaves strongly wavy or recurved. 

Potamogeton amplifolius. 

27. Leaves usually in whorls of 3-6.28. 

27. Leaves in pairs always opposite on the stem.32. 

28. Leaves in whorls of usually 3 narrow, undivided and 

undissected leaves. Anacharis occidentalis, 

28. Leaves in whorls of 4, 5, or 6, filiform or capillary, divided 

and dissected leaves.29. 

29. Leaves forked and branched; leaf segments with teeth 
or irregularities on margins .. Ceratopkyllum demersum, 

29. Leaves pinnately parted; leaf segments without teeth 
or other irregularities on the margins.30. 
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30. Leaves bluish or grayish green; all the leaves similar 
in appearance. Myriophyllum proserpinacoides. 

30. Leaves dark or grass-green, brown, or brownish 
green; upper emersed leaves different in appearance 
from the lower immersed ones.31. 

31. Rare; some of the leaves oii the plant not whorled; 
stems mostly creeping and prostrate, slender, 
usually less than 1 dm. tall; emersed and floral 
leaves linear, deeply toothed or cut. 

Myriophyllum scahraium, 

31. Common; all the leaves whorled; stems usually 
upright and elongate, stout, usually more than 
3 dm. tall; emersed and floral leaves ovate to 
oblanceolate, entire or slightly toothed. 

Myriophyllum heterophyllum. 

32. Leaves, when crushed, with a mint odor; leaves 

serrate. Mentha piperita, 

32. Leaves without this combination of characters. 

33, 

33. Most or all of plant growing on land.34. 

33. Most or all of plant submerged in water. .36. 

34. At least some of the leaves faintly toothed 
or with irregular margins; leaves mostly 
8-30 mm. broad. 

Veronica connaia and var. glaherrima. 

34. All the leaves with entire margins; leaves 
1-8 mm. broad.35. 

35. Leaves noticeably tapering at the base, 
subpetiolate, 3-8 mm. broad, broadest 
near the middle. 

Rotala ramosior var. interior, 

35. Leaves only slightly tapering at the base 
or sessile, not subpetiolate, 1-3 mm. 
broad, mostly of about the same width 

from base to apex. Peplis diandra, 

36. At least some of the leaves faintly 
toothed or with irregular margins; 
leaves mostly 8-30 mm. broad. 
Veronica connata and var. glaherrima, 

36. Without the above combination of 
characters.37. 

37. Submerged leaves mostly spreading 
upward or ascending; leaves with 
very minute teeth on each margin 
(use magnifying lens). 

Najas guadalupensis, 

37. Submerged leaves mostly wide- 
spreading; leaves with entire mar¬ 
gins (use magnifying lens).38. 

38. Leaves light or pale green; leaves 
with usually 2 different shapes 
present on the same plant, the 
linear leaves 1-1.5 mm. broad. 

Callitriche heterophylla, 

38. Leaves dark or dull green, all 
similar in shape on same plant,1.5- 
2.5 mm. broad... .Peplis diandra. 
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DESCRIPTION OF SPRINGS, AND THE OCCURRENCE 
AND ENUMERATION OF THEIR FLORA 

In the following pages are described the occurrences and habitats 
of the flora of each major spring in Missouri: 

ALTHEA SPRING (Plate I) 

Located in see. 25, T. 23 N., R. 12 W., at Althea, Ozark County. 
The water rises in a circular basin about three and one-half feet deep 
and 20 to 25 feet in diameter, and comes out of limestone boulders 
bordered above by ledges of Roubidoux sandstone. In the water 
occur mostly rocks that are covered with mosses and a liverwort 
{Porella pinnata). A slight amount of milfoil and water starwort 
grows with the mosses. 

The water plunges rapidly from the circular basin into a spring 
branch about two feet in depth. This branch curves about, and 
along the sides contains many algae associated with water cress. 
Going downstream the branch is about 30 feet wide and the main 
current flows over quantities of milfoil, which is the dominant plant 
in the branch. Along the sides of the branch are strands of water 
starwort, bur-reed, and horned pondweed. 

Just before coming to its first rock dam, the branch for 25 to 
30 feet is loaded with sandy mud and has a swift current. Here 
occur flowing mats of milfoil, light green plants of horned pondweed, 
bur-reed, needle spike rush, light green in color, and large, robust 
strands of water-weed. The milfoil is the commonest species here. 

Between here and the second dam of the branch, the water flows 
rapidly, the dominant plant being horned pondweed. Scattered 
with it are milfoil and water starwort. Then water starwort and 
horned pondweed predominate in the sMuft flow of the water to the 
third dam. 

From the third dam to the North Fork of White River the water 
tumbles over rocks covered with moss and algae, with water cress 
scattered here and there. Just below the third dam and growing 
along the side and away from the current is an occasional plant of 
hornwort. The substratum of this portion of the branch is loose 
and has dear-colored sand and gravel. 

Near its confluence with the North Fork of White River the 
spring branch contains water milfoil, water cress, and horned pond¬ 
weed as its chief components. Occasional clumps of dark, bright, 
grass-green pondweed (Potamogeton foliosus var. maeellm) also occur. 
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The total distance of flow of the branch from its outlet to the 
North Fork of White River is 600 feet. 

List of Species 

Liverwort (Porella pinnata) Horned pondweed (ZannichelUa pains’- 

Water milfoil (Myriopkyllum hetero- tris var. major) 

phyllum) Needle spike rush {Eleocharis acicularis 

Water cress {Rorippa Nasturiinm’-aqua- var. typica) 
ticim) Water-weed (Anacharis occidentalis) 

Water starwort (Callitriche heterophylla) Hornwort (Ceratophyllum demersum) 
Bur-reed {Sparganium americanum) Pondweed (Potamogeton foUosus var. 

macellus) 

ALLEY SPRING 

Located in sec. 25, T. 29 N., R. 5 W., at Alley Spring State Park, 
five miles west of Eminence, Shannon County. The water “issues 
from the base of a rocky cliff, flows over a dam which develops power 
for a grist mill, and empties into Jacks Fork at a distance of a half- 
mile.” The water is of a slightly lighter blue color than that of 
Round Spring. The basin or lake portion of the spring is 150 to 
200 feet wide. The water here is deep and the banks are steeply 
sloping. Along the margin of the basin occur water milfoil and water 
cress. Water starwort occurs in places within the basin. 

From the basin the water of the spring pours down over rocks at 
two places, and these branches join about 50 feet farther down. The 
water here is rapid and shallow, flowing over a gravel bottom. Along 
the left branch as one goes downstream, where the water rushes 
out, occur light grass-green mats of spring cress submerged in the 
water or sending up flower stalks above the surface, and surrounded 
by rocks covered with mosses and green algae. The right branch 
has quantities of mosses and algae. Farther down its course there 
is much water cress. 

The main spring branch continues downstream and makes a 
slight turn. At this point a little overflow from the branch is filled 
with still water and on its shallow side has bur-reed and water cress. 

Thus far in the main branch there have appeared only water 
cress, peppermint, and an occasional clump of water speedwell. 
Farther down, however, on the gravel substratum occur a little 
water starwort and spring cress, but water cress continues to be 
the chief species. As a whole, the vegetation is really scattered, 
with green and blue-green algae and mosses occurring plentifully. 

Farther down, a portion of the branch winds about and, before 
meeting the main branch again, forms a small backwater or slough 
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with mud bottom and quiet water away from the main current. Here 
occur bronze-colored pondweed (Potamogeton foUosus var. genuinus), 
bur-reed, and water speedwell. The last, a dull olive-green in color, 
occurs in close mats with small leaves, along the side of the water. 
From here on down and in the lower half of the branch, these latter 
two species become commoner. 

In the lower half of the spring branch the water speedwell is 
common. With it is a clump of water-weed (Anacharis occidentalis), 
a slight amount of milfoil, water starwort, and a large quantity of 
water cress. About halfway down this branch submerged plants of 
annual bluegrass occur. 

The branch has now become large and is about 35 feet broad. 
It makes several bends before emptying into Jacks Fork of Current 
River. Just below the limits of Alley Spring State Park at a flood¬ 
gate on the right bank of the branch in a muddy place, occur some 
dark, grass-green plants of a species of Chara. At another place 
above this gate, away from the main current, is found some dark, 
grass-green pondweed {Potamogeton foliosus var. genuinus). In its 
last one-fourth of flow before reaching the river, a large gravel bar 
is seen along one side of the branch and a limestone bluff covered 
with red cedar (Juniperus virginiana) on the other. In this last 
portion and at the confluence with the river, water speedwell is the 
chief aquatic plant, and both the species and variety (Veronica 
connata and var. glaberrima) occur here. The plants of Veronica con- 
‘iiata found in the upper half of the branch near the main outlet, 
where the water is deeper, are larger-leaved than those in the lower 
half of the branch. 

List of Species 

Water milfoil (Myriophyllum hetero- Water speedwell (Veronica connata) 
phyllum) Pondweed (Potamogeton foliosus var. 

Water cress (Rorippa Nasturtium-aqua- genuinus) 

ticum) Water-weed (Anacharis occidentalis) 

Water starwort (Callitriche heterophylla) Annual bluegrass (Poa annua var. rep- 
Spring cress (Cardamine bulbosa i. tans) 

fontinalis) Water speedwell (Veronica connata and 

Bur-reed (Sparganium americanum) var. glaberrima) 

Peppermint (Mentha peperita) 

AMSDEN MILL SPRING 

Also called Purtle’s Spring, Amazon Spring, and Amsolen Spring; 
located in sec. 19, T. 31 N., R. 1 E., six miles south of Centerville, 
Reynolds County. The water used to bubble up from a gravel bed, 
but has been dammed to form a lake. The water flows from the lake 
as falls over a pipe and empties into the creek. The water in 
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the lake basin is mostly overgrown with water-weed, which, accord¬ 
ing to the owner of the property in 1936, was introduced and planted 
in the spring in 1934. At one end of the basin are quantities of cat¬ 
tail, along one side is creeping spike rush, and along the margins of 
the lake is knotty-leaved rush. Other water plants occurring in the 
lake basin are dull green plants of pondweed, scattered plants of 
water purslane, bur-reed, and grass-leaved sagittaria. 

List of Species 

Bur-reed (Sparganium americanum) Pondweed (Potamogeion foliosm var. 
Water-weed (ATiacharis oeeidentalis) macellus) 

Cat-tafl {Typha latifolia) Water purslane {Ludvigia palusiris var. 

Creeping spike rush (Eleoeharis ealva) americana) 

Knotty-leaved rush (jwnciJsaCMiwinaiiis) Grass-leaved sagittaria (Sagittaria gra- 

minea) 

ASPLEY SPRING 

Located in sec. 28, T. 27 N., R. 5 E., two miles south of Williams- 
ville, Wayne County. The spring rises in a small basin at the base 
of a rocky, wooded bluff, and the branch is dammed to form a lake. 
It is filled with many plants, including a species of Chara, bur-reed, 
water purslane with copper-colored leaves, pondweed, and water-weed. 

The branch then flows from the lake and empties into Black River, 
a short distance away. 

List of Species 

Bur-reed (Sparganium americanum) Pondweed (Potamogeion foliosus var. 

Water purslane (Ludvigia palustris var. macellus) 
americana) Water-weed (Anacharis oeeidentalis) 

Chara sp. 

BARTLETT MILL SPRING 

Located in sec. 16, T. 36 N., R. 12 W., at Pippin Lodge, five miles 
northwest of Waynesville, Pulaski County. It rises in a long, ellip¬ 
tical-oblong basin at the base of a small, wooded, non-rocky hill. 
From the very beginning to a point where the water flows over a 
dam, it is very deep. “The water flows 600 feet to a dam 10 feet 
high where power is developed to operate a mill and to furnish 
electric lights for the lodge, and empties into Gasconade River.” 
In the deep basin the aquatic plants are milfoil, water-weed, water 
starwort, water cress, and, along the margin, a liverwort (Porella). 
Of these the milfoil is by far the commonest, and with its long, sterile, 
brown strands, forms most of the vegetation. The water cress grows 
in submerged, green masses. 

Only a short spring branch flows from the overflow of the dam 
to the Gasconade River. Over some artificial rocks composed of 
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cement and at the base of the overflow in the current of the water 
grows milfoil, and along the margin some plants of water star-grass, 
while rooting in the sand are plants of water starwort and horned 
pondweed. 

On the muddy substratum along the margin of the Gasconade 
River at its junction with the spring branch are plants of homwort. 

List op Species 

Milfoil (Myriophyllum heterophyUum) Water star-grass (Heteranthera dvMa) 
Water-weed (Anacharis ocddentalis) Homed pondweed (Zannickellia paliis- 

Water starwort (CaUitriehe heterophyUa) iris var. major) 

Water cress (Rorippa Nasturtium-aqiia- Hornwort {Ceratophyllum demersum) 
Hewn) Liverwort (PoreUa) 

BEAVER SPRING 

Located in see. 34, T. 37 N., R. 6 W., six miles west of Steelville, 
Crawford County. It rises in a small opening at the head of a broad 
ravine at the base of a small limestone bluff 20-30 feet high, and 
then flows through a rock-lined chute about 25 feet long. This is 
filled with many plants of shining pondweed and with bronze or dull 
green pondweed. 

The water continues from the chute into two lake basins. The 
first lake is filled with shining pondweed, while associated with this 
are plants of horned pondweed. In the second lake basin shining 
pondweed also is abundant and the dominant species. 

The spring branch then flows from the second lake into the valley 
through which it winds. The branch, shallow and with a gravel 
bottom, is soon joined by another spring branch which issues from a 
field. This latter spring branch contains water cress, bur-reed, 
and water purslane. 

Both branches merge and continue down the valley. From this 
point on, the water is devoid of any vegetation except water cress, 
and moss on the rocks. 

List op Species 

Shining pondweed (Potamogeton lucens) Water cress (Rorippa Nasturtium’-aqua-- 
Pondweed (Potamogeton foliosm var. iicum) 

genuinus) Bur-reed (Sparganium americanum) 

Horned pondweed (Zannickellia palus- Water purslane (Ludvigia palustrie var. 
trie var. major) americana) 

BENNETT SPRING (Plate I) 

Also called Niangua Spring and Brice Spring. It is located in 
sec. 1, T. 34 N., R. 18 W., at Brice, in Bennett Spring State Park, 
Laclede County. The water issues from a circular basin 50 feet in 
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diameter in a gravel bed and flows one and one-half miles into 
Niangua River. 

Around the edges of the circular spring basin are algae, mosses, 
and water cress, while at the beginning of the spring branch are 
occasional plants of bur-reed. Following down the branch, purplish 
submerged plants of mild water pepper, milfoil, and bur-reed are 
found. Large mats of water cress occur all the way down the spring 
branch. 

Proceeding downstream, a series of sloughs or quiet extensions 
of the spring branch occur. In the first slough are milfoil, white 
water crowfoot, green mild water pepper, and bur-reed. 

Downstream from the first slough are noticed large mats of 
water-weed along the side of the branch above a bridge. At one 
place is a small patch of red and green plants of water purslane, and 
this is the only place along the branch where the species was observed. 
A Ham in the spring branch is used to develop power for a grist mill 
at Brice, and a series of trout hatcheries is located around the mill. 
Just above the falls, by the dam, in deep and more quiet water, are 
large beds of milfoil. Thus far along the spring branch milfoil and 
water-weed have been the most common plants, and water starwort 
and water cress also have been common. Dark bronze-green plants 
of pondweed (Potamogeton foUosm var. macellus) occur here, and 
this is as far down the branch as this species grows. Between here 
and the main spring are many more plants of it. Between the 
bridge by the hatchery and the mill are beds of milfoil, with occasional 
plants of bur-reed, water cress, and aquatic mosses. 

By the mill race in the adjacent slow water is a large bed of white 
water crowfoot, associated with smaller amounts of water speedwell 
and water starwort. Below the mill race the water becomes deeper 
and more quiet, and the result is a greater variety of aquatic plants. 
Here are large mats of milfoil, some water speedwell, water cress, 
water-weed, reddish-tinged, submerged plants of mild water pepper, 
and small amovmts of water starwort. This combination of aquatic 
plants continues for a greater part of the distance down the stream. 
The branch has dense clumps of water cress and needle spike rush 
along its banks. 

Proceeding downstream, milfoil and mild water pepper are 
the commonest plants, with milfoil the more abundant. Fartljier 
down the branch the milfoil for the first time does not occur in mats. 
Dark grass-green plants of homed pondweed grow with water speed¬ 
well, algae, and mosses. 
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The spring branch then flows rapidly into the Niangua River. 
At and near the confluence water plants are sparse, only mosses and 
milfoil being found here. Water cress is the commonest plant 
between the circular spring basin and the dam, while milfoil is the 
commonest between the dam and Niangua River. 

List of Species 

Water cress (Rorippa Nasturtium-aqua-^ Water starwort (Callitriche heterophylla) 
ticum) Pondweed (Potamogeton foliosus var. 

Bur-reed (Sparganium americanum) macellus) 

Mild water pepper (Polygonum hydro- Water speedwell (Veronica connate) 
piperoides) Needle spike rush (Eleocharis acicularis 

Milfoil (Myriophyllum heterophyllum) var. typica) 

White water crowfoot (Ranunculus Homed pondweed (Zannickellia palus- 

longirostris) iris var. major) 

Water-weed (Anacharis occidentalis) 

Water purslane (Ludvigia palustris var. 
americana) 

BIG SPRING (Plates II and III) 

Located in see. 6, T. 26 N., R. 1 E., four miles southeast of Van 
Buren, in Big Spring State Park, Carter County. The water gushes 
from the base of a rocky cliff and flows 800 feet before emptying into 
Current River. Where the main jet of water rushes out, only algae 
and mosses cover the rocks. No species of higher plants is foomd 
until the water has become more quiet. 

The aquatic vegetation is prolific, and very rich and diversified 
throughout the spring branch. Proceeding down the branch along 
the left margin in gravelly mud are submerged, red and olive- 
green mats of mild water pepper associated with aquatic mosses. 
On the same left side, near the Polygonum, are long strands of 
milfoil and olive-grass-green strands up to four feet long of shining 
pondweed. Near the shore are olive-green strands of water star- 
grass, and water starwort, the latter in the shallowest, broadest 
portions of the cove. In the muddy portions near shore grows horn- 
wort. The most common plant in this part of the branch is milfoil. 

Proceeding downstream from this point, long strands of milfoil 
grow along both sides of the spring branch, but in the middle of the 
branch and between the strands of milfoil the water is clear and 
light blue and no plants are present. With the milfoil are dark 
grass-green strands three to four feet long of pondweed (Potamogeton 
foliosus var. genuinus) and dark copperish red and green clumps of 
water purslane. On the muddy substratum are shining pondweed and 
water star-grass. The last, with its broader and more curved leaves 
of a duller brown color, contrasts strongly with the greener 
leaves of the pondweed (Potamogeton foliosus var. genuinus). 
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Following down the branch, submerged clumps of flowering 
annual bluegrass occur with an occasional clump of water speedwell. 
About 200 yards downstream, on the muddy substratum, occurs 
homed pondweed, covered with a brown-colored alga. At this place 
water cress makes its appearance, and here also are some purplish 
red, submerged plants of mild water pepper. 

Downstream there is a slough of quiet water filled with water- 
weed, milfoil, shining pondweed, water starwort, mild water pepper, 
and water cress. Covering the entire muddy bottom of this slough 
is water star-grass. On the left side of the slough, and between 
it and the confluence of the spring branch is a sandbar, on the freshly 
deposited part of which are young plants of horned pondweed and 
pondweed (Potamogeton foliosiis var. genuinm). Milfoil is common 
here as in all other places along the branch. 

Along the right side of the branch, near its confluence with 
Current River, are mats of milfoil and water-weed, together with 
water cress and pondweed (Potamogeton foliosus var. genuinus). 

In the final portion of the spring branch, along the right side, the 
water is deeper and away from the current is seen a diversity of 
aquatic plants, for here the flora is more luxuriant in number of 
species than on the left side. Here are water star-grass, water cress, 
shining pondweed, water starwort, and mild water pepper. 

The shining pondweed in the quiet water has erect, curved, and 
ascending leaves, but in running water the leaves have a darker, 
more grass-green color and the margins are less curled or ruffled. 

Following the entire course of the spring branch, switch cane 
(Armdinaria gigantea) and mistletoe (Phoradendron flavescens) are 
very common, the latter occurring on sycamore (Platanus occiden- 
talis) and American elm {Ulmus americana). 

List of Species 

Mfld water pepper {Polygonum hydro- Water purslane {Ludvigia palusiris var. 

fiperoides) americana) 

Milfoil (Myriophyllum heterophyllum) Annual bluegrass (Poa annua var. 
Shining pondweed (Potamogeton lucens) reptans) 

Pondweed (Potamogeton foliosus var. Water speedwell (Veronica connata) 

genuinus) Homed pondweed (Zannichellia palus- 

Water star-grass (Heteranthera dubia) iris var. major) 

Water starwort (Callitriche heterophylla) Water cress (Rorippa Nasturlium-aqua- 

Homwort (Ceratophyllum demersum) ticum) 

Water-weed (Anacharis occidentalis) 

BIG SPRING 

Located in sec. 19, T. 25 N., R. 31W., at Neosho, Newton County. 
It issues from two places at the base of a limestone bluff in. front of 
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the Big Spring Inn. At the base of the bluff it is walled in a narrow 
basin; then it flows over a gravel substratum. The water here is 
about one and one-half feet deep. With a gush, the water rushes 
under a bridge, then flows rapidly down over moss-covered boul¬ 
ders and rocks to the Big Spring Inn. The only higher plant at 
present known in the spring is water cress, and this occurs only in 
the shallower part of the branch. Formerly, around 1900, water- 
weed grew in the spring, but it has been exterminated. The 
collection of this Anacharis made by Mr. Henry Eggert resembled 
A. canadensis, because of exceptionally broad, ovate-lanceolate 
leaves, but the specimens evidently represent only an unusually 
vigorous vegetative state of A. occidentalis. Some plants of forget- 
me-not have been planted around the spring branch and grow partly 
in and along the water. 

List op Species 

Water cress (Rorvppa NastuHium-aguor Water-weed (Anacharis occidentalis) 
ticum) Forget-me-not (Myosotis scorpioides) 

BIG SPRING (Plate III) 

Located in sec. 2, T. 28 N., R. 27 W., four miles west of Mount 
Vernon, Lawrence County. It issues from the base of an exposed, 
arching, limestone bluff 120 feet high, known as Baptist Hill. The 
spring branch is rather wide and shallow where it issues from several 
places at the base of the bluff. Here it flows over rocks covered with 
moss and algae. The branch at first is about 30 feet wide. Farther 
downstream it is deeper and contains quantities of milfoil and 
water cress. The spring branch has a total flow of about 200 feet 
before discharging into Spring River. The milfoil continues in 
Spring River for some distance down the stream. 

List op Species 

Milfoil (Myriophyllum heterophyllum) Water cress (Rorippa Nasturtium-aqva- 

ticum) 

BLISS SPRING 

Located in sec. 7, T. 25 N., R. 2 W., in a small valley near Eleven 
Points River, two and one-half miles southwest of Wilderness, 
Oregon County. The spring arises in a small opening at the base of a 
slope in the valley and flows as a branch one-fourth of a mile before 
emptying into Eleven Points River. The only higher aquatic plants 
in the spring and branch are water starwort and water cress. Elnotty- 
leaved rush occurs along the branch. The water is shallow and flows 
over a gravel substratum. 
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List op Species 

Walter sta.Tvrort(Calliincheheterophylla) Knotty-leaved rush (Juncus acumina- 
Water cress (Rorippa Nasturtium-aqua- tus) 
ticum) 

BLUE SPRING (Plate V) 

Located in sec. 16, T. 22 N., R. 2 W., at “The Narrows,” near 
the confluence of Fredericks Fork with Eleven Points River, about 
one mile northwest of Calm, Oregon County. The spring issues 
from two outlets. One outlet emerges at the base of a small bluff, 
and runs as a small spring branch over a sandy bottom bordered 
along the margins by mud. Here are water starwort, horned pond- 
weed, a fresh-water red alga (Batrachyspermum), and milfoil. The 
last species is the commonest. This branch from the one outlet 
runs into the large spring or second outlet which issues from the base 
of a limestone cliff, “The Narrows,” about 150 feet high, which 
separates Fredericks Fork from Eleven Points River. This larger 
spring from the second outlet is deep, has a blue color, and broadens 
into a triangular area. 


Bluff 



The two branches converge and flow as one over a deep, sandy, 
mud bottom with muddy banks. Here are found milfoil and light 
green plants of horned pondweed. On these muddy bottoms the 
branch is practically devoid of vegetation. Along the muddy margins 
here are bronze and purplish plants of homwort, which has a darker 
cast than has milfoil, when the two occur together. 

Farther downstream, the following plants grow along the muddy 
margins: hornwort, homed pondweed, and pondweed {Potamogeton 
foUosus var. genuinus). In the part of the water colored a steel 
gray-blue, the milfoil is commonest. 

Along the bend of the branch on the other side and at the base 
of a bluff are large beds of milfoil mixed with copper-colored plants 
of mild water pepper. Water cress also occurs here. 

Near the confluence of the spring branch with Eleven Points 
River, milfoil and mild water pepper are dominant plants. All the 
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way down its course, the color of the water in the spring branch has 
been a clear steel gray-blue, varying from blue to gray-blue and 
back again to a blue. The total flow of the branch is 200 feet. 

List of Species 

Water starwort (Callitriche heterophylla) Hornwort (Ceratophyllum demersum) 
Milfoil (Myriophyllum heierophyllum) Water cress (Rorippa Nasturtium-aqua’- 
Horned pondweed (Zannichellia pains- ticum) 
iris var. major) Pondweed (Potamogeton foUosus var. 

Mild water pepper (Polygonum hydro- genuinus) 
piperoides) Fresh-water red alga (Batrachysper- 

mum) 

BLUE SPRING (Plate IV) 

Located in sec. 30, T. 36 N., R. 17 W., six miles west of Eldridge, 
Laclede County. It issues from the base of a limestone bluff about 
30 feet high and wooded above. It begins in a circular basin of deep 
and dark blue water. Milfoil borders the basin, growing on mud. 

The branch then flows 200 feet and empties into Niangua River. 
The water is rather deep (2-3 feet) and about 30-50 feet wide. In 
it are many plants of hornwort and submerged mild water pepper. 
The latter species is exceedingly colorful because its broad leaves 
are bronze-purple on the lower surface and olive-green on the upper; 
it is the commonest species along the margin of the branch. In the 
center of the stream, where the current is swift and the substratum 
is more sandy, are bluish green plants of horned pondweed, this 
species being the common and dominant one in this part of the 
spring branch. Some water cress grows scattered among plants of 
mild water pepper, while light green strands of water starwort 
appear among clumps of hornwort. 

The most interesting feature of the spring is the fact that milfoil 
is not the dominant aquatic plant, as is the case with most springs 
in the Ozarks. It appears around the main basin and there is a 
slight amount of it along the margin of the spring branch near its 
confluence with the Niangua River. The commonest aquatic plants 
in the spring are hornwort and mild water pepper. 

List of Species 

Milfoil (Myriophyllum heierophyllum) Horned pondweed (Zannichellia palus- 
Homwort (Ceratophyllum demersum) iris var. major) 

Mild water pepper (Polygonum hydro- Water cress (Rorippa 'Nasiurtium-aqua- 
piperoides) ticum) 

Water starwort (Callitriche heterophylla) 

BLUE SPRING 

Located in SW. H NW. U sec. 14, T. 24 N., R. 11W., at McCabe, 
Ozark County. The spring bubbles up in a basin 20 feet deep at the 
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base of a small limestone cliff 30 feet high, along the side of the North 
Fork of White Kiver. There is practically no spring branch, since 
the water flows only about 25 feet before emptying into the North 
Fork of White River. In the spring and spring branch only water 
starwort occurs. Along the North Fork of White River, downstream 
from the confluence with the spring branch, grow milfoil, water 
star-grass, water-weed, and pondweed (Potamogeton foliosus var. 
genuinus). 

List op Species 

Water starwort (CaUUriche heterophylla) Pondweed (Potamogeton foUosm var. 
Milfoil (MyriophyUuni keterophylhm) genuinus) 

Water star-grass {Heterantkera dubia) Water-weed (Anacharis oceidentalis) 

BLUE SPRING 

Located in sec. 2, T. 39 N., R. 3 W., two miles southeast of 
Bourbon, Crawford County. The spring rises in a wooded valley 
in a park which has a fish hatchery. The water rises at one place 
in a concrete-lined pool, the deep blue water arising from a hole in 
the limestone substratum. Two lakes. Blue Spring Lake and Osage 
Lake, are formed by damming the spring. The water of the spring 
and lakes is of a deep blue color. In Blue Spring Lake roots of 
white willow covered with algae occur all aroimd the margin of its 
concrete-lined pool. In this place curly-leaved muck-weed is domi¬ 
nant and abundant. It is of a dark, brown-green color and the stems 
grow upright with the leaves growing out distidiously. Scattered 
with the algae are broad-leaved pondweed, pondweed {Potamogeton 
foliosus var. genuinus), a small amount of water starwort, and some 
water-weed. The water flows into a lake basin filled with rainbow 
trout. 

A part of this main spring is then diverted into another place 
undergroimd, coming out through a pipe which gushes forth a large 
amount of water. Here the bottom is gravelly mud and is covered 
mostly with curly-leaved muck-weed and water-weed. 

Another part of the spring emerges at the base of a small ledge 
farther down the valley and has a muddy bottom covered with water- 
weed growing in dense, light-green beds. Some curly-leaved muck- 
weed and pondweed {Potamogeton foliosiis var. genuinus) occurs here. 
L 3 dng on the mud in quiet water are many clumps of green algae. 
Rice cut grass {Leersia oryzcddes) grows all along the margin. This 
part of the spring is separated by an earth fill from the main part, 
which flows quietly over the muddy bottom. It is a large, shallow 
pool about 75 feet long and 45 feet broad, known as Osage Lake. 
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Lining the pool and growing in mud are water cress, water starwort, 
white water crowfoot, curly-leaved muck-weed, and water-weed. 
Of these species the curly-leaved muck-weed is donainant, with 
scattered plants of water cress and water-weed next most common. 
Clumps of green algae grow plentifully in this basin, and along 
the rock ledges on one side are quantities of msrrtle (Vinca minor). 

This portion of the spring flows underneath the hill and has an 
outlet on the other side, forming another flow which runs as a small 
branch without higher plant life. It eventually enters a pool fllled 
with algae and having a gravelly mud bottom. 

The main spring branch from Osage Lake described above flows 
as a narrow branch over a concrete bottom lined with blue-green 
algae, and eventually enters the gravel-laden creek. The diverted 
basin portion of Blue Spring Lake runs as a long branch with an 
abundance of trout, but it does not contain higher plant life. This 
main branch continues, with water one and one-half feet deep. 
The stream has a concrete-lined bottom and sides. 

Across the road from the spring area described above, the water is 
diverted into a couple of lakes bordered by sandbar willow {Salix 
interior). The first lake (the one nearest the spring outlet) is filled 
with quantities of water feather, water-weed, and curly-leaved muck- 
weed. Some Ozark spatterdock also grows here. 

The other lake is about 300 feet long and 100 feet broad, and is 
larger than the first. The surface of the water is covered with sweet- 
scented water lily, and there is an abrmdance of hornwort. In one 
place along the margin of the lake in quiet water is lesser duckweed, 
while along the margins in deep, quiet water commonly occur naiad 
and water feather. False nettle (Boehmeria eylindrica), field mint 
(Mentha arvensis var. glabrata), mad-dog skullcap (Scutdlaria lateri¬ 
flora), boneset (Eupatorium perfoliatum), and ironweed (Vernonia 
crinita) occur along the banks. Some pickerel-weed grows along one 
edge of the muddy margins with broad-leaved arrowhead and some 
water purslane. 

The water from the first lake falls over a concrete spillway about 
one-quarter mile from the source of Blue Spring. At the place where 
it falls grow hornwort, naiad, sweet-scented water lily, Ozark spatter- 
dock, some water feather, and curly-leaved muck-weed. Water 
cress and water purslane are found on the gravelly substratum in 
the current along the margin of the branch. 

This flows into the main spring branch, which continues over a 
limestone and gravel stream bed in shallow water. The most common 
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plants here are water cress and water feather. All along the margin 
of the branch grow water-weed and curly-leaved muck-weed. In a 
shallow and more quiet section of the branch is hornwort. In a por¬ 
tion of the branch with a fast current and a gravelly mud or silty sand 
substratum is found horned pondweed {Zannichellia palustris var. 
major). Along the margin is cat-tail with scattered plants of yellow 
flag {Iris pseudacorus). Curly-leaved muck-weed, so plentiful at 
Blue Spring, is an introduced species which is very rare in Missouri, 
being known otherwise in the state only from a spring in Newton 
County, 

List op Species 


Curly-leaved muck-weed (Potamogeton 
crisvus) 

Broad-leaved pondweed (Potamogeton 
amplifolius) 

Pondweed (Potamogeton foliosm var. 
genuinus) 

Water starwort (Callitriche heterophylla) 

Water-weed (Anacharis occidentalis) 

Water cress (Rorippa Nasturtium-aqua- 
tieum) 

Water feather (Myriophyllum proser- 

_pinacoides) 

Water purslane (Ludvigia palustris var. 
americana) 


White water crowfoot (Ranunculus 
longirostris) 

Ozark spatterdock (Nuphar ozarkanum) 
Sweet-scented water lily (Nymphaea 
odorata) 

Hornwort (Ceratophyllum demersum) 
Lesser duckweed (Lemna minor) 

Naiad (Najas guadalupensis) 
Pickerel-weed (Pontederia cordata) 
Broad-leaved arrowhead (Sagittaria la- 
tifolia) 

Horned pondweed (Zannichellia palus¬ 
tris var. major) 


BLUE SPRING 

Located in NE. see. 21, T. 29 N., R. 2 W., 12 miles east of 
Eminence, and two miles east of Powder Mill Ford, Shannon County. 
The water, of dark turquoise-blue color, flows out of a deep hole at 
the base of a limestone bluff. The rim of this basin is rocky and 
appears as if it were a part of the bluff which surrounds it. Over the 
top of this rocky rim is a muddy substratum. All aroxmd its crater 
the spring basin is lined with bur-reed, growing as far down as 10 to 
12 feet below the surface of the water. Because of the muddy sub¬ 
stratum and quiet water, the bur-reed is common in the beginning. 
Nearer the shore and along the margin, also on the muddy substra¬ 
tum, grow water starwort, needle spike rush, water speedwell, water 
cress, and water-weed. Near the margin the mud is mixed with a 
little gravel. Various water mosses cover submerged boulders 
around the basin. All along the shore of this basin water cress is 
abundant, growing in shallow water on mud with water-weed and 
water speedwell. A small amount of ditch stonecrop is found in 
mud around the margin. 

As the water leaves the beautiful blue basin and starts a spring 
branch, water cress is the first higher plant to be seen. It grows 



Studies op the Vegetation op Missouri—II 


551 


submerged at the beginning of the branch. In sandy silt away from 
the current, along the margin of the branch, are submerged bunches 
of ivy-leaved duckweed and spring cress, growing with water cress. 
Proceeding down the branch, water starwort is encountered along 
the margins. 

In the beginning this spring branch is 50 feet wide, one and one- 
half to two feet deep, and flows mostly over large pieces of rock and 
gravel. The rocks are covered by dark green and blackish green 
species of moss. About 100 feet downstream on the south or left 
side along the margin of the spring branch are plants of bur-reed. 
Across from these plants on the other side are clumps of water cress, 
water speedwell, and spring cress {Cardamine bulbosa f. fontinalis) 
growing on gravel in 6 to 12 inches of water near the margin where 
the current is less swift. 

The branch continues, flowing over water speedwell and water 
cress, which grow near the margin in shallow water. Beds of mosses 
and floating green algae cover the surface on both sides of the stream, 
growing away from the direct flow of the current. In shallow, swift 
water on the gravel occur submerged blue-green strands of red top 
grass near the margin of the branch where water cress and water 
speedwell are growing. 

Then, about 75 yards farther downstream, the spring branch 
passes a small, low island, 75 feet long and 50 feet broad. Its middle 
portion has been cut through by part of the spring branch, while 
two other branches of the spring pass on either side. The spring 
branch thus makes three forks here. The swiftest current is in the 
left fork, which dashes rapidly over moss-covered rocks, making white 
foam. The other forks are shallower. Only moss and algae grow 
here, with a small amount of spring cress {Cardamine bulbosa f. 
fontinalis) and water speedwell, both species occurring more plenti¬ 
fully where the water is quieter. Growing submerged and pros¬ 
trate along the gravelly margin of the right side of the left branch is 
false dragon-head with dark green leaves. 

Soon the forks join and the branch is narrow, only 20 feet broad 
at their junction, but it is faster and deeper here than above. It 
makes a sharp bend, then flows over light-colored gravel with mosses 
covering the rock. As the water becomes deeper in one place, it 
assumes a steel gray-blue color. 

Then the branch reaches a more shallow stretch, where it flows 
over gravel and broadens to 30 feet across. Here bur-reed, of a 
rich green color, occurs on one side, while on the other side along the 
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margin growing on the gravel in shallow water are submerged, long 
(3-4 feet), grass-green strands of fowl meadow grass with water 
speedwell. The fowl meadow grass is readily distinguished by its 
distichous leaves of equal length appearing all along the stem, while 
submerged or sterile plants of red top grass, which may be confused 
with it, have paler, blue- or gray-green leaves which are long and 
unequal and appear only near the base of the plant. A small quan¬ 
tity of white water crowfoot occurs by the island. 

In a place away from the current, where the gravel has been 
swept away, is a mud bar, and on it grow clumps of water starwort 
and water speedwell. Spring cress {Cardamine iulbosa f. fontincdis) 
and bur-reed occur near here in gravel in deeper water. 

The spring branch, after a flow of one-quarter of a mile, 
makes another bend and flows swiftly, three to four feet in depth, 
just before it enters Current River. At the confluence it has a deep 
blue color. Just at the mouth on gravel and in 6 to 12 inches of 
water are blue-green clumps of fowl meadow grass. Its leaves 
are blue-gray on the upper surface and grass-green on the lower. 
Also at this point in shallow water on gravel is a small amount 
of water cress. On the other (north) side of the confluence the 
water is deeper. 

Immediately downstream from the confluence (about five feet 
away) the water in Current River is warmer and of a bronze-green 
color. Here are plants of long-leaved pondweed with narrow and 
submerged leaves. This species is one which avoids the colder water 
of the springs, so that its appearance in the warmer water of the river 
proper, yet only a few feet from the mouth of the spring branch, 
illustrates how important the factor of water temperature is in 
relation to the distribution and occurrence of aquatic species. 

An interesting and unusual feature of Blue Spring is the relative 
abundance of ivy-leaved duckweed, a species that is seldom found 
in Missomi. 

List of Species 

Bur-reed (Sparganium amerieanum) Spring cress (jCardamine bulbosa f. 

Water stapvort (CallUriche heterophylla) fontinalis) 

Needle spike rusn (Eleocharia aciovXaris False dragon-head (Physostegia vir- 
var. typica) _ girdana) 

Water speedwell Q^eronica eonnata) Water speedwell (Veronica connata var. 
Water cress (Rorippa Nasturiiurn-aqua- glaherrima) 

ticum) White water crowfoot (Ranunculus 

Water-weed (Anaeharis occidentalis) longirostris) 

Ditch stonecrop (Penihorum sedoides) Ivy-leaved duckweed (Lemna trisulea) 
Spring cress (Cardamine bulbosa) Red top grass (Agrostis stolonifera) 

Fowl meadow grass (Glyoeria striata) 
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BLUE SPRING 

Located in sec. 4, T. 25 N., R. 1 W., 10 miles northwest of Ben¬ 
nett, and 16 miles west of Grandin, in Carter County. The spring 
issues at the base of a wooded slope and flows in a small branch 
into Big Barren Creek. The only aquatic plants growing in the 
branch are milfoil and water cress. 

List of Species 

Milfoil (Myriophyllum heterophyllum) Water cress (Rorippa NastuHium-aqua- 

ticum) 

BOILING SPRING 

Located in sec. 33, T. 37 N., R. 10 W., four miles northeast of 
Hooker, Pulaski Coimty. The water, bright blue in color, vigorously 
bubbles up in Gasconade River along the side of the stream. 
No water cress grows in the spring or around it. Aquatic plants 
are found only around its margins, and of these shining pondweed 
is commonest. The other plants are milfoil and pondweed (Pota- 
mogeton foUosm var. genuinus), of a bright green color. 

List op Species 

Shining pondweed (Potamogeton lucens) Pondweed (Potamogeton, foliosus var. 
Milfoil (Myriophyllum heterophyllum) genuinus) 

BOILING SPRING 

Located in sec. 24, T. 32 N., R. 10 W., eight miles southwest of 
Licking, Texas County. The spring bubbles up on the bank and 
bottom of Big Piney River. In its water occurs thin grass, with 
blue-green leaves. This is out of place here, normally growing in 
woods and along stream banks. Also in and around the spring are 
plants of pondweed {Potamogeton foliosus var. genuinus) with firm, 
dark green leaves, water purslane, needle spike rush, water cress, 
a species of Nitella, and water starwort. Along the mud in a nearby 
slough of Big Piney River is found false pimpernel. 

List op Species 

Thin grass (Agrostis perennans) Water cress (Rorippa Nasturtiumraqua- 

Pondweed (Potamogeton foliosus var. ticum) 
genuinm) Water starwort (CallUriche heterophyUa) 

Water purslane (Ludvigia palustris var. False pimpernel (Lindemia dvbia var. 

americana) typiea) 

Needle spike rush (Eleoeharis acicularis Nitella sp. 
var. typiea) 

BOYLERS MILL SPRING 

Located in sec. 7, T. 41 N., R 19 W., at Boylers Mill, Morgan 
County. It rises in a circular lake basin having an area of about an 
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acre, and is situated in the valley of Big Buffalo Creek. The lake 
has quantities of shining pondweed and pondweed {Potamogeton 
foliosus var. maceUus). The basin is deep and its bottom muddy. 

A spring branch issues from the basin and flows over a dam which 
formerly was used to develop power for operating a mill. This 
branch flows in the valley next to a wooded slope. It is filled here 
with water cress and moss-covered rocks. It then flows, a shallow 
stream, only 10 feet wide, over a gravel substratum. Near its 
confluence with Big Buffalo Creek are beds of water speedwell, the 
only place in the spring where this species occurs. 

List of Species 

Shining pondweed (Potamogeton Incens) Water cress (Rorippa Nasturtium-aqua- 
Pondweed (Potamogeton foliosus var. ticum) 
maceUus) Water speedwell (Veronica connatd) 

BOZE MILL SPRING (Plate IV) 

Located in sec. 16, T. 23 N., R. 2 W., 12 miles east of Alton, 
Oregon County. The main spring rises in a low swale or sink-hole 
basin in alluvial woods near Eleven Points River, and flows 500 feet 
in a short branch which has a dam built across it. The branch 
empties into Eleven Points River. The water of the spring in the 
main basin has a deep, murky, blue color. Around the margin of 
the spring basin are various kinds of green and blue-green algae. In 
order of their appearance from the margin towards the center of 
the basin occur water starwort, water cress, milfoil, pondweed 
(Potamogeton foUosm var. genuinus), water speedwell, and white 
water crowfoot. 

From the beginning of the branch to where the dam crosses it, 
the water is swift-flowing. The higher plants found here are water 
cress with some milfoil, but most of the plants are cryptogams, com¬ 
prising various algae and mosses (Fissidens Julianm and others), 
and a liverwort (Porella pinnata). 

From the dam to the mouth of the branch are the same species 
previously encountered. In addition, there are slender, light green 
plants of a species of Nitella. Near the confluence of the spring 
branch with Eleven Points River, blue-green plants of red top grass 
grow in swift-running water. 

At the mouth of the spring branch, at its confluence with the 
river, occurs a great variety of aquatic plants. In shallow, quiet 
water in muddy soil at the confluence are found water-weed, white 
water crowfoot, and pondweed (Potamogeton joliosm var. maceUus). 
Also in the middle portion of the confluence, rooting in sandy or 
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gravel mud, is another assortment of aquatics, composed of milfoil, 
water cress, water purslane, annual bluegrass, water speedwell, 
water star-grass, and homed pondweed (Zannichellia pdustris var. 
major). The last species grows here in long, light green strands, its 
branching resembling strands of pondweed (Potamogeton folioms var. 
macellus). 

This spring exhibits a larger number of species of aquatic plants 
than most of the Missouri springs. 

List of Species 

Water starwort (CaUitriche heterophylla) Water purslane (Ludvigia palustris var. 
Milfoil (Myriophyllum heterophyUum) amerieana) 

Water cress (Rorippa Nasturtium-aqiM- Water star-grass (Heteranthera diiMa) 
ticim) Annual bluegrass (Poo annrn var. 

Water speedwell (Veronica connata) reptans) 

White _ water crowfoot (Ranunculus Homed pondweed (ZannieheUia palus- 

longirostris) tris var. major) 

Water-weed (Anacharis occidentalis) Red top grass (Agrostis stolonifera) 
Pondweed (Potamogeton foUosus var. Liverwort (Porella pinnata) 
maceUus and var. genuinus) NUella sp. 

BRYANT SPRING 

Located at Bryant, Douglas County, in sec. 7, T. 27 N., R. 15 W., 
along a road about a mile west of highway No. 5. The spring 
rises in a valley along the slopes of a wooded hill in a quiet lake, 
formed by a dam. The lake has an area of about one and one-half 
acres. On its muddy bottom grow beds of a species of Chara. 
Towards the far head of the lake are clumps of water purslane and 
water plantain. Along the margin bur-reed is very common, and 
in the middle of the lake are quantities of water cress and green algae. 
A surprising feature of the spring is the total absence of milfoil, 
which is usually common in such springs. 

The water of the spring then flows about 200 feet over a chute in 
a raceway to a mill which it operates, falling 16 feet in its course. 
This part of the spring branch is not more than 5 to 10 feet wide, 
especially where the current is strong and the flow rapid. It con¬ 
tains quantities of bur-reed, some water starwort, and olive-green 
strands of pondweed. All along the course of the branch water 
cress occurs, and in especially large quantities before the water flows 
over the turbine. Finally the branch empties into Bryant Creek. 

List of Species 

Water purslane (I/udvigia palustris var. Milfoil (Myriophyllum heterophyUum) 
amerieana.) Water starwort (CaMitriehe heterophylla) 

Water plantain (Alisma subcordatum) Pondweed (Potamogeton foliosus var. 
Bur-reed (Sparganium amerieanum) maceUus) 

Water cress (Rorippa Nasturtium-aqm- Chara sp. 
ticum) 
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CARTER SPRING (Plates VIII and IX) 

Located in sec. 34, T. 29 N., R. 2 E., seven miles west of Pied¬ 
mont, Reynolds County. The water flows from a hole in a bluff 
about 15 feet high, by a farmhouse. It is used to operate a water¬ 
wheel and grindstone. The spring comes from the outlet, four 
feet across, with a steady, gentle flow, traveling over a gravel and 
rock bottom. The water is about one foot deep and clear, where it 
comes out. Homed pondweed and water starwort grow around the 
edge of the basin, which is 25 feet broad and 15 feet long. 

The water then flows over a concrete wall, under a shed, and 
down a shallow, gravelly branch. Next it flows into deeper water 
over a muddy bottom. Here it is filled with water starwort, 
water cress, and horned pondweed. Peppermint grows abundantly 
along the margins of the branch, and in the water is some mild 
water pepper. Following down the branch, one sees beds of a 
species of Chara having an olive-green or grass-green color. There 
is an abundance of algae all along the water. Rooting on the muddy 
bottom are some strands of pondweed, of a brick-brown and 
olive-green color. 

Farther down the branch, at another place, pondweed (Pota- 
mogeion foUosus) becomes common and assumes a bright green 
color. In a place away from the current along the margin of the 
branch is water purslane, with an orange and olive-green cast. Here 
also occms water speedwell, with a grass-green color. 

After a flow of another hundred yards, the branch narrows and 
flows in a shallow stream, only three inches deep, over a gravel sub¬ 
stratum. Here pondweed (Potamogeton foliosus) is common and of 
a bright green color. From this locality onward the gravel is com¬ 
mon and the flow more rapid. Here the branch is only 10 feet wide, 
and the commonest plants are water speedwell and a species of Chara. 
Some other algae and pondweed {Potamogeton foliosus) of a bright 
green color occur. Water speedwell is common on the gravel, 
while water starwort, which was found in the beg i nning, is com¬ 
monest on mud and in more quiet water. 

In the last half of the spring branch water speedwell and water 
cress are the species occurring most frequently. This dominance 
persists as the branch empties into Webb Creek, after a flow of 
about 200 yards. 

An interesting feature of the spring is that no water milfoil or 
bur-reed occurs. 
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List op Species 

Horned pondweed (Zannichellia palus- Water purslane (Ludvigia paltistris var, 
iris var. major) americana) 

Peppermint (Mentha piperita) Water speedwell (Veronica connata) 

Pondweed (Potamogeton foliosm) Mild water pepper (Polygonum hydro^ 

Water starwort (Callitriche heterophylla) piperoides) 

Water cress (Rorippa Nasturtium-aqua- Chara sp, 
ticum) 

CAVE SPRING 

(1) Located in sec. 4, T. 30 N., R. 23 W., near Pearl, Greene 
County. In a well-cultivated area near a house on a grass-covered 
hill marginal to a valley, a small stream of water issues from a rock- 
lined cavity in the ground. It emerges from a low ledge of limestone 
rock and flows 200 feet into Asher Creek. The spring branch is 
small, only three feet wide, with a gravelly substratum. On its 
open bank it is lined along the side by limestone. The only higher 
water plant is water cress. Below the confluence of the spring 
branch with Asher Creek is found an aquatic moss. 

(2) Another spring just one-eighth of a mile up Asher Creek is 
larger than Cave Spring, issues from a rock ledge, and flows over a 
gravel substratum. It has a larger branch than that of Cave Spring. 
In it are water cress and aquatic mosses (species of Fissidens and 
Fontincdis). It flows 200 feet, then empties into Asher Creek. 

List op Species 

Water cress (Rorippa Nasturtium-aquaticum) 

CAVE SPRING (Plate V) 

Located in sec. 28, T. 31 N., R. 5 W., nine miles southeast of 
Cedar Grove, Shannon County. “It issues from a cave at the base 
of a rocky cliff 40 feet high and empties into Current River 50 feet 
away.” In the deep blue water of the spring the commonest 
aquatic plant is milfoil. Many aquatic mosses occur throughout the 
spring, and other common plants are water cress, water speedwell, 
and shining pondweed. All these occur rather abundantly through¬ 
out the short spring branch, to and beyond its eonfluence with 
Current River. The river is much influenced by the temperature of 
the water from the spring, because along the river downstream 
one-fourth mile from its confluence with the spring branch occur 
water cress, milfoil, and water speedwell. Pondweed (PotaTnogeton 
foliosus var. maeellus), which was not found in the spring or spring 
branch, grows in the Current River rooted in gravel in shallow water 
one-fourth mile below the mouth of the branch. 
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List of Species 

Milfoil (Myriophyllum heteropkyllum) Shining pondweed (Potamogeton lucens) 
Water cress (Rorippa Nasturtium-aqua- Pondweed (Potamogeton foliosus var. 

ticum) macellus) 

Water speedwell (Veronica connata) 

CHESAPEAKE SPRING (Plate VI) 

Located in the SW. K SW. M sec. 21, T. 28 N., R. 25 W., at 
Chesapeake, in Chesapeake State Park, Lawrence County. It issues 
from a gravel bed 30 feet north of highway No. 38. The spring 
is in a circular, rock-lined basin 25 feet in diameter and about 
three feet deep. It flows a small spring branch about five feet wide 
through a valley. The rock and gravel substratum are covered 
with moss. The only higher plants in the branch are horned pond¬ 
weed, which occurs in dense mats, water starwort, of which there are 
only occasional clumps, and submerged plants of annual bluegrass. 
Where the spring branch enters the creek there is water cress, but 
none grows in the branch proper. 

List of Species 

Horned pondweed (Zannichellia palus- Annual bluegrass (Poo annua var. 

trie var. major) reptans) 

Water starwort (Callitriche heterophylla) Water cress (Rorippa Nasturtium-aqua- 

ticum) 

CLARKSON SPRING 

Located in SE. sec. 17, T. 27 N., R. 28 W., seven miles north 
of Pierce City, Lawrence County. The water comes out in a small 
seepage by a rock wall at the base of rocky ledges among wooded, 
red clay slopes. A concrete wall lines the spring on both sides, form¬ 
ing a triangular basin. No current or flow is evident in the basin; 
its bottom is muddy. At one end of this triangular basin, on gravel, 
water cress occurs, and it is present all along the borders. Water 
milfoil, masses of a liverwort (Ricda fluitans), and aquatic mosses 
are also found. At first the mud is red along one end of the basin, 
then as one proceeds farther away from the head of the spring, gravel 
becomes more common. Some water starwort grows near the mar¬ 
gins. Water milfoil is the dominant plant in the basin, forming dense 
masses all over the bottom. This plant has a dark bronze color. 
The water in some of the deeper places is clear and bluish in color. 

The basin, about 300 feet wide and 200 feet long at the base of 
the slopes, is surrounded by a concrete wall which makes it nar¬ 
rower as one approaches the end of the basin and the beginning of 
the spring branch. Springs appear from various places on the bottom 
within this enclosure. 
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The branch which issues as an outlet from the basin is shallow, 
from one to six feet deep, and flows over a gravel substratum. At the 
beginning of the branch in swift water on gravel occur water milfoil 
and water starwort, while along the sides grow mostly water cress 
and masses of water milfoil. Next, the branch continues with mud 
along its margins and gravel in the rest of the stream bed. On the 
muddy margins grow water cress, water milfoil, a liverwort {Eicda 


Base of Slopes 



fluitans), and occasional water starwort. In the middle of the stream 
bed practically no higher plants are seen except an occasional clump 
of water cress. 

The flow of the lower half of the branch is slow. At its confluence 
with Center Creek mostly a mud substratum occurs. Here is found 
only water milfoil, water cress, and a liverwort {Riccia fluitans). 

List op Species 

Water cress (Rorippa Nasturtium-aqua- Water starwort (Callitriehe heterophylla) 
timm) Liverwort (Riccia fluitans) 

Milfoil (Myriophyllum heterophyllum) 

COLD SPRING 

Located in E. SW. sec. 4, T. 37 N., R. 1 E., near Floyd, 
Washington County. The water emerges as a small outlet in gravel 
at the head of a branch in a ravine. At this place is found water 
cress, bur-reed, a species of Nitella, and spring cress. 

The water then travels down from one lake to another through a 
series of short falls and chutes which contain occasional plants of 
water cress, water starwort, and bur-reed. Around the margins of 
some of these lakes (formerly used as trout hatcheries), nothing is 
found except fllamentous green algae and dark green clumps of 
Nitella. 
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The branch continues, bordered by a field on one side and wooded 
slopes on the other. Throughout this final portion of its course, no 
vegetation is found in the stream itself. 

List of Species 

Water cress (Rorippa Nasturtium-aqua" Bur-reed {Sparganiuni americanv/m) 
ticum) Water starwort (Callitriche heterophylla) 

Spring cress {Cardamine bulbosa L Nitella sp. 
fontinalis) 

COPPEDGE SPRING (Plate XIX) 

Also called Kelfe Spring, Freeman Spring, and Spring Creek 
Spring. It is located in sec. 36, T. 35 N., R. 10 W., at Relfe, Phelps 
County. The spring rises at the side of a road from a terrace-like 
platform, gushing forth two cascades of water over rocks covered 
with moss and interspersed with peppermint and water cress. The 
branch which emerges makes a turn and flows parallel to Spring 
Creek, into which it empties a short distance away. 

The dominant plant in the branch is water cress. In the lower 
part of the branch occur some plants of white water crowfoot and 
water starwort. Near the confluence of the branch with Spring 
Creek are a few plants of peppermint. 

List of Species 

Peppennint (Mentha piveriid) White water crowfoot (Ranunculus 

Water cress (Rorippa Nasturtium-aqua- longirostris) 
ticum) Water starwort (Callitriche heterophylla) 

CREASY SPRING (Plates VI and VII) 

Also called Bubble Spring. Located in sec. 16, T. 36 N., R. 12 W., 
about one mile upstream from Pippin Lodge, five miles northwest of 
Waynesville, Pulaski County. The spring rises from a heavily 
wooded bank along the side of Gasconade River. Sometimes the 
river submerges the spring during high-water stages. The water 
bubbles up from a circular basin only five feet away from the river. 
Sycamore (Platanus occidentalis), river birch (Betula nigra), and 
American elm (Ulmus americana), by means of their roots, hold 
the gravel, mud, and sand bank together; this is all that separates 
the spring from the river. The spring is located on the opposite 
side of the river and about one mile upstream from Bartlett Mill 
Spring and just slightly downstream from Falling Spring. 

In the water of the spring, which is deep and of a gray-green color, 
milfoil is the commonest plant. A few plants of water cress occur 
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along one side of the spring, associated with some aquatic mosses 
and a liverwort (Porella). 

List op Species 

Milfoil (Myriophyllum heterophyllum) Liverwort (Porella sp.) 

Water cress (Rorippa Nasturiium-aqtM- 
ticum) 

CRYSTAL SPRING 

Located in sec. 22, T. 26 N., R. 15 W., at Larissa, Douglas 
County. The water emerges from a bed of Roubidoux sandstone 
boulders at the base of a hill and flows out of the gravel into a deep 
basin covered with sandy, gray mud. Immediately bordering the 
rocks, covered with moss, are plants of bur-reed. 

The course of the spring is dammed by a rocky concrete wall 
which makes the water flow into a large basin about 200 feet long 
and 50 feet wide. Mats of water cress grow around the margins, of 
the basin, associated with mats of species of Chara. Bur-reed is 
dominant all around the basin. Around its muddy margins needle 
spike rush and pondweed are common. Scattered on the muddy 
margins are dark green plants of water plantain. Most of the basin 
is filled with plants of water starwort and pondweed, together with 
quantities of milfoil. 

The water next passes through a wooden chute, then flows a 
branch about 20 feet wide with a gravelly bottom. The branch is 
heavily lined with water cress. In deeper places of the branch and 
along its entire course in the middle are dark green mats of milfoil. 
The crystal-clear water in the middle of the branch flows above the 
substratum of gray, sandy mud. Immediately along the branch are 
flowering plants of speedwell or neckweed (Veronica peregrina). 

Following down the spring branch there are foimd, in addition 
to milfoil, streaming olive-green strands of pondweed occurring in 
the main current, with some plants of water starwort along the mar¬ 
gin. A small amount of bur-reed grows in the middle of the stream. 

Where the branch makes a bend, are found many plants of mil¬ 
foil with water starwort occurring in still water here. Lower down, 
milfoil becomes the dominant species. 

The branch, after flowing 1,000 feet, empties into Hunter Creek. 

List of Species 

Bur-reed (Sparganium americanum) Pondweed (Potamogeton foliosus var. 
Water cress (Rorippa Nasturtiuwraqua- macellm) 

ticum) Water plantain (Alisma subcordatum) 

Needle spike rush (Eleocharis aeienJaris Water starwort (Callitriche heterophylla) 
var. typiea) Milfoil (Myriophyllum heterophyUum) 

Chara sp. 
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DAVIDSON’S BLUE SPRING 

Located along the St. Francis River, in sec. 5, T. 27 N., R. 6 E., 
five miles southeast of Greenville, Wayne County. The water issues 
at the base of a limestone bluff and forms a large basin of deep 
water, pale blue in color. Most of the substratum is muddy. The 
only aquatic plant in the spring or spring branch is horned pond- 
weed, which grows in shallow water along the edge of the basin. 
There are no plants in the spring outlet proper. 

The branch flows about 50 feet and empties into the St. 
Francis River. 

List of Species 

Horned pondweed (Zannichellia palustris var. major) 

DOUBLE SPRING (Plates XIII and XIV) 

Also known as Rainbow Spring. It is located in NE. NE. 
sec. 32, T. 24 N., R. 11 W., four miles northeast of Dormis, Ozark 
County. The water flows from the base of a moss-lined, semicircular 
slope of a wooded hill having an abundance of Roubidoux sandstone 
boulders. The spring gushes forth a large flow of clear water having 
a greenish blue color. It rushes over moss-covered boulders, making 
a white spray as it falls. Where the water emerges at the base of the 
bluff it “boils” up and forms a basin 40 feet across. Where the 
branch first comes out, the flow is 75 feet across. In the beginning 
and for the next 25 feet from the outlet occur moss-covered boulders 
along the margins and on the bottom. Fifty feet from the outlet 
the water divides into two branches, one flowing north, the other 
south. Growing partly in the water at the very beginning and along 
the margin is bitter dock, and around the head of the spring is 
spotted jewelweed {Impaiiens biflora). 

The left (north) branch will be described first. Twenty-five feet 
from the outlet along the margins are light green plants of spring 
cress, all submerged and growing with water milfoil and water mosses. 
In the deep water along the margin, away from the current, are 
bronze-green plants of broad-leaved pondweed, bur-reed, and water 
milfoil. Then at a place on the left side where the water is deep are 
grass-green beds of mild water pepper in masses five feet across and 
growing in two to four feet of water. Bur-reed, similarly, forms large 
mats. Now the branch is clogged with a wonderful diversity of aquatic 
plants—one of the richest floras to be found in the Missouri 
springs. All this variety and density of vegetation occurs about 
40 feet from the outlet of the spring. Away from the right or left 
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currents and in the center of the broad spring branch are many 
plants of bur-reed and broad-leaved pondweed. In shallow (one foot) 
water are beds of water milfoil in dense mats with broad-leaved 
pondweed, bur-reed, horned pondweed, water-weed, and water cress. 
The water-weed and water cress are mostly in quiet water along 
the margins, while bur-reed, water milfoil, horned pondweed, and 
especially broad-leaved pondweed grow in the faster current. 

This left branch broadens and flows north in an oblong basin 
about 150 yards long and 100 feet broad. Many floating as well as 
submerged masses of water cress dominate the branch now. The 
water cress occupies the shallow margins and the more quiet water 
between the several currents, and in these places forms dense beds. 
On the rest of the bottom water cress is supplanted by broad-leaved 
pondweed, colored bronze and russet-red and orange mixed with 
olive-green and dull grass-green, by bur-reed, and by water milfoil. Of 
these, the broad-leaved pondweed is dominant. Along the right side 
of the left branch, on the mud and away from the current, is water 
milfoil, dark green in color. It is the dominant species here and 
occurs with light green plants of water starwort and dark grass-green 
plants of water-weed. Dense beds of this water-weed are seen all 
along the muddy and quiet margins, and even greater quantities of 
water cress grow here. In the water on mud, but mostly out of 
water, are plants of broad-leaved arrowhead. Hornwort also is 
found here; it is of a dark, dull green color with light green tips. 

Towards the end of this stretch of muddy water without a cur¬ 
rent are white water crowfoot, dull green plants of pondweed {Pota- 
mogeton foUosus) in spreading, large beds, in water six feet deep, and 
the broad-leaved arrowhead. This is in a bog away from the main 
branch along part of an old dam site. 

The left branch makes several meanders around a small, grassy 
island covered by a few large trees of sycamore (Platanus occidentalis), 
American elm {Ulmus americana), walnut {Juglans nigra), and 
bitternut hickory (Carya cordiformis). The main branch or current 
follows along the extreme left side or west bank, while the slow mean¬ 
der with quiet water and muddy substratum, covered with white 
water crowfoot and hornwort, is along the east or right fork around 
the island. The preceding discussion of the vegetation described the 
right or east fork of the left branch. 

Proceeding now to the left side or west bank of the left branch, 
where the flow is steady and the water deep, there is found on the 
muddy substratum large quantities of water milfoil, water-weed, and 
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water cress. Halfway down the branch are slightly submerged 
plants of mild water pepper. Proceeding towards the end of this 
branch, nearer the dam, water-weed is the commonest plant, occur¬ 
ring as large beds of dark green in water three to four feet deep. 
Just before reaching the dam, as the water flows into a deep pocket 
with a mud substratum, occur long, bronze-green strands of pondweed 
(Potamogeton foliosus). Then the water flows through holes in the 
wooden dam and drops two feet into the remnants of the spring 
branch, which now flows over a gravel substratum and is only six 
inches to one foot deep and about 30 feet across. In this shallow 
gravel stretch is water milfoil in dark green, blackish bronze, and 
dull bronze, prostrate mats. In one place along the margin is found 
water purslane with red and green or dark grass-green color. Pond- 
weed {Potamogeton foUosiis var. macellus) grows along the margin 
in gravel. Making prostrate growths over gravel substratum in 
shallow water, with the current flowing over them, are plants of bur- 
reed and mild water pepper. Along one side on the muddy margins 
are some plants of lizard’s tail. Along the muddy, gravelly, shallow 
m ar gins occur submerged plants of blue-green red top grass and 
field mint. Here also, in swift, shallow water over a gravelly bottom, 
along the margins, are dense, small-leaved mats of pastel green water 
speedwell. After flowing 700 feet, this branch enters North Fork of 
White River. At the confluence are beds of prostrate water mil¬ 
foil, followed in lesser abundance by light green mats of water speed¬ 
well, with occasional water cress and spring cress. Away from the 
current and mostly in the deeper and more quiet water of the river 
at the confluence with this part of the spring branch are bur-reed 
and flowering water milfoil. 

Having described the nature and distribution of the vegetation 
in and along the left (north) branch of Double Spring, we come to a 
discussion of the right (south) branch. In the beginning the stream 
flows over some moss-covered rocks, but soon forks around a small, 
rocky island. The latter is bordered with water cress, bur-reed, and 
broad-leaved pondweed. The bm-reed grows both in the strong 
current of rapid water in the submerged condition, and away from 
the current, where it is flowering. Farther down the branch are large 
quantities of water milfoil, bur-reed, and submerged bunches of 
water cress. This right (south) branch has a more gravelly or sandy 
mud substratum of a lighter color than has the left (north) branch. 
In this right branch now occur large, submerged beds of light green 
water cress, with broad-leaved pondweed, mild water pepper, and. 
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along the margins, water milfoil. The spring branch now main¬ 
tains a steady, rapid current in a stream 100 feet wide. The flow 
is over a light-colored substratum with gravel and sandy mud along 
the margin. On some of the shallower sandy mud bottoms are 
light green plants of horned pondweed growing with water cress and 
water milfoil. On the gravelly portion of the stream bed are pale, 
delicate olive-green or light green, submerged and sterile plants of 
needle spike rush. Towards the other side, where the water is 
deeper and the current more swift, occur bm-reed, water cress, 
broad-leaved pondweed, and large quantities of water milfoil. Pro¬ 
ceeding down the branch, the dominant species are water milfoil, 
water cress, bur-reed, and broad-leaved pondweed. The broad-leaved 
pondweed grows among the water milfoil. Here the substratum 
is sandy, silty mud. Along the margins grows water speedwell. 

The spring branch possesses several currents and where the cur¬ 
rent is less strong in the middle, bur-reed is common and grows 
upright in dense colonies. Along both margins the current is stronger. 
Water cress is scattered throughout the course of the branch and 
along the right side is more or less continuous. Water milfoil forms 
almost continuous beds of dark bronze-green color on the left side. 
Water-weed occurs along the margins. In the deeper, swifter current 
on the right side are bur-reed, water cress, and aquatic mosses. 

Proceeding downstream, we find the middle of the branch com¬ 
pletely covered with dense beds of darker brown water milfoil. 
Water starwort occurs in small quantities now with hornwort and 
water-weed. The last is found in large quantities on a muddy sub¬ 
stratum along the quiet margin of the left-hand side. Where hom- 
wort and water milfoil occur side by side, they may be distinguished 
by certain field characters. Hornwort possesses many bushy, closely 
ascending branches near the tips, giving a cone-shaped appearance 
to the branches. Moreover, the branching occurs from all sides all 
along the stem. On the other hand, water milfoil has long stems, 
mostly unbranched, with especially long, simple, unbranched tips. 

Farther down, the branch approaches the wooden wall of an old 
dam. About 100 yards from the dam the substratum is much 
muddier and from the margins inward towards the center for 20 feet 
occur large quantities of hornwort. It grows in long, large mats of 
bronze-green tipped with light, dull green. Water cress occurs with 
it. Some small clumps of water starwort grow in the mud along the 
margin. The hornwort grows best here on mud in water from four 
to five feet deep with a slight current, growing in clumps as much 
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sts 10 feet long and four feet wide. Here it occurs next to the water 
milfoil, water cress, and water-weed, all dominant species in this 
part of the branch. Bur-reed is found here in insignificant, small, 
submerged patches only. At the dam the water is from 8 to 12 feet 
deep. Here are beautiful beds of hornwort, water milfoil, bur-reed 
with leaves three feet long, and, near the margin, water-weed. 

Below the dam the water rushes from the outlet and emerges as 
a swift branch flowing over a gravel substratum. The branch has 
narrowed to 50 feet now. The dominant species here on the gravel in 
shallow water are water cress, mosses, and mild water pepper with 
grass- or olive-green, rose and red leaves in submerged condition, and 
green leaves in emerged condition. Most of the red color of this species 
is present on the lower side of the leaves and along the lower and basal 
leaves. In the shallow margins away from the current grows water 
milfoil. Farther down the branch in gravel near the margin and 
away from the main current are water speedwell and water milfoil. 
Along the left bank occurs the rare water pennywort. After flowing 
300 feet from the wooden dam, and 1,500 feet from the main spring 
outlet; the branch enters North Fork of White River. At the con¬ 
fluence are water speedwell, mild water pepper, water cress, horned 
pondweed, water milfoil, mosses, algae, and submerged clumps of red 
top grass. Away from the main current occurs water milfoil. 

Down river from here the plants enumerated above continue 
growing as a result of the influence of the temperature of the spring 
water on that of the river. This cool spring water is important in 
delimiting the occurrence of the various aquatic species which are 
characteristic of spring water. Water milfoil and bur-reed grow, 
especially along the margins. In the middle of the branch no plants 
occur except mosses, which cover the rocks. 


List of 

Bitter dock (Rwmex obtusifolius) 

Pondweed {Potamogeton foliosus var. 
macellus) 

Water milfoil {Myriophyllum hetero- 
phyllum) 

Broad-leaved pondweed (Potamogeton 
amplifoliv^) 

Bur-reed (Sparganium americanum) 

Horned pondweed (Zannichellia palm- 
iris var. major) 

Water-weed (Anacharis occidentalis) 

Water cress (Rorippa Nasturtium-aqua- 
ticum) 

Water starwort (Callitriche heterophylla) 

Broad-leaved arrowhead (Sagittaria lati- 
folia) 

Hornwort (Ceratophyllum demersum) 


Species 

White water crowfoot (Ranunculus 
longirostris) 

Water purslane (Ludvigia palustris var. 
americana) 

Mild water pepper (Polygonum hydro¬ 
piper oides) 

Lizard’s tail (Saururus cernuus) 

Red top grass (Agrostis stolonifera) 

Field mint (Mentha arvensis var. gla- 
brata) 

Water speedwell (Veronica connata) 

Spring cress (Cardamine bulbosa) 

Spring cress (Cardamine bulbosa f. 
fontinalis) 

Needle spike rush (Eleocharis acicu- 
laris var. gradlescens) 
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EBB AND FLOW SPRING 

Located in NW. M sec. 35, T. 27 N., R. 6 W., near Rymer’s 
Ranch, six miles northwest of Birch Tree, Shannon County. “It 
issues from the base of a high hill and flows into Jacks Fork at a 
distance of 10 feet.” The water rises quietly at the base of a small 
rock ledge about 15 feet high and 25 feet broad. There is no higher 
plant growth in the spring. The spring basin is small, only 20 feet 
long and 10 feet broad, and has a depth of about two feet. Its 
bottom is gravelly mud. 

The spring flows over some large rocks and then sends a short 
branch 10 feet long and one foot broad over some moss-covered rocks. 
At its confluence with Jacks Fork the substratum is a sandy silt 
upon which grow in the quiet water bronze-green plants of pondweed 
(Potamogeton foUosus var. macellus), water milfoil, broad-leaved pond- 
weed (Potamogeton ampUfoUus), and Ozark spatterdock. No other 
plants occur. The plants enumerated above do not occur in the 
spring branch, but grow in the river just at the confluence. 

The spring is exceptional in not having at the present time water 
cress. It is now used as a water supply for a fishing club, and its 
continued use and thorough cleaning out may have led to the exter¬ 
mination of any water cress or any other species which may have 
grown there formerly. “As its name implies, the spring ebbs and 
flows at periodic intervals.” 

List of Species 

Pondweed (Potamogeton foliosus var. Water milfoil (MyriophyUum hetero- 
macellm) phyllum) 

Broad-leaved pondweed (Potamogeton Ozark spatterdock (Nuphar oearkanum) 
amplifolms) 

ELM SPRING 

Located in sec. 2, T. 26 N., R. 10 W., three miles southwest of 
Willow Springs, Howell County, in the valley of Noblett Creek. 
The water bubbles up in sand in a small outlet, and forms a swamp. 

Around the spring grow water cress, bur-reed, water plantain, 
and water purslane. Water cress and bur-reed are the dominant 
aquatic plants in the water of the spring-fed swamp. Here also occur 
plants of broad-leaved pondweed. 

A tiny spring branch one foot wide flows from the swamp. 

List of Species 

Water cress (Rorippa Nasturtium-aqua- Water purslane (Ludvigia palustris var. 

ticum) amerieana) 

Bur-reed (Sparganium americanum) Broad-leaved pondweed (Potamogeton 
Water plantain (Alisma subcordatum) amplifolius) 
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EVANS SPRING 

Located in NW. sec. 2, T. 37 N., R. 4 W., one mile southeast 
of Steelville, Crawford County. The water issues from the base of 
a high limestone bluff into a large, concrete-lined basin, and is carried 
in a canal to a small plant which is sometimes used to develop electric 
power. In the basin immediately at the base of the bluff are 
quantities of moss and algae. The water here is a clear blue-gray 
in color. 

At first the spring branch used to flow out directly in front of the 
bluff, but concrete-lined chutes have forced its flow parallel to the 
bluffs into a series of basins. In these pools the naiad forms dense, 
brownish green to blackish mats 5 to 10 feet long. Where the water 
in these pools is more quiet, water starwort is common, and it and 
a species of Nitella comprise the dominant plants of the pools. There 
is also some water purslane here. 

After leaving the pools, the spring branch begins to follow its 
natural course, and here water cress becomes the dominant species. 
The branch then flows about one mile before emptying into Yadkin 
Creek, but is devoid of any aquatic vegetation, except water mosses, 
water cress, and annual bluegrass, which are found rooting on its 
shallow gravel bottom. 

List op Species 

Naiad (Najas gtiaddlupensis) Water cress (Rorippa Naslurtium-aqua- 

Water starwort (CaMUriche heterophylla) ticum) 

Water purslane (Lvdvigia palustris var. Annual bluegrass (Poa annua var. 
amerieana') reptans) 

Nitella sp. 

FALLING SPRING 

Located on a line between secs. 17 and 20, T. 36 N., R. 12 W., 
about three-fourths of a mile upstream from Pippin Lodge, five miles 
northwest of Waynesville, Pulaski County. It is about 200 yards 
upstream from Creasy Spring and on the opposite side of Gasconade 
River. From a circular basin about 20 feet in diameter the water rises 
from the base of a rocky, wooded slope covered at the base above the 
spring by sugar maple {Acer sacckarum var. glaucum), butternut 
{Juglans dnerea), American hornbeam (Carpinus earoliniana), and 
sycamore {Platanus occidentalis). The water of the basin is of a 
dark, turbid, green color. 

The only higher plant in the water of the basin is milfoil. In 
running, shallow water of the basin are plants of a fresh-water red 
alga, Batrachyspermum. The water next flows with ripples over five 
feet of gravel, then cascades over some small boulders one and one- 
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half feet in diameter and covered with moss. As the water falls 
over these boulders it makes a drop of about eight feet. Finally, it 
flows a spring branch 30 feet long over muddy substratum and 
empties into Gasconade River after a course of 150 feet from the 
main spring. No higher aquatic plants are found between the circu¬ 
lar basin of the spring and its confluence with Gasconade River. 

List of Species 

Milfoil (Myriophyllum heterophyllum) Fresh-water red alga (Batrachysper- 

mum) 

GAINES FORD SPRING (Plate XIV) 

Located in the NW. sec. 35, T. 39 N., R. 9 W., 10 miles north¬ 
west of Rolla, in Maries County. The water bubbles out at the base 
of a limestone bluflf and flows a spring branch about 20 feet across, 
into Gasconade River—a distance of 500 feet. Around the outlet 
of the spring are piled up boulders of limestone and Roubidoux 
sandstone. 

The water in the branch flows over a gravelly bottom and is one 
and one-half feet deep. It is bordered by moss-covered rocks. At 
the very beginning of the stream, rooted on the gravel substratum, 
are buff-brown plants of shining pondweed—the first higher aquatic 
plant to appear in the spring. It occurs about 25 feet from the 
spring outlet. Then appear along the sides quantities of dark grass- 
green plants of water-weed in large clumps. These grow in shallow 
water and on a gravel substratum. 

Downstream the water becomes deeper and flows over a mud 
substratum. Here milfoil begins to predominate after the first 100 
feet of flow, and scattered clumps of water starwort and water-weed 
are seen now rather frequently with the milfoil. 

The two most common plants throughout the spring branch are 
milfoil and water-weed. Over the muddy substratum and during 
the last two-thirds of flow, water cress is common. 

List of Species 

Shining pondweed {Potamogeton Iwcens) Water starwort {Callitriehe heterophylla) 
Water-weed (Anacharis oecidentalis) Water cress (Rorippa Nasturtium-aqua- 
Milfoil (Myriophyllum heterophyllum) ticum) 

GRAVEL SPRING 

Located at the base of Paint Rock Bluff along Current River, 
sec. 4, T. 28 N., R. 1 E., 20 miles southeast of Eminence, Shannon 
County. The spring bubbles up from the gravel in the bed of Cur¬ 
rent River at the base of Paint Rock Bluff and spreads out in a 



570 Field Museum of Natural History—Botany, Vol. IX 

series of deep holes, flowing a short branch into Current River, 
along which it issues. In the deep water of the spring is a species of 
Chara. Other aquatic plants in the spring are milfoil, water-weed, 
and pondweed. 

List op Species 

Milfoil {Myriophyllum heterophyUum) Pondweed (Potamogeton foliosus var. 
Water-weed (Anacharis oecidentalis) genuirms) 

Chara sp. 

GRAVOIS MILLS SPRING (Plate XI) 

Also called Collins Spring. Located in sec. 19, T. 41 N., R. 17 W., 
one mile west of Gravois Mills, Morgan County. It issues as a small 
branch, five feet broad and from four to six inches deep, coming from 
gravel at the head of a wooded ravine, and flows a short distance. 
Along its sides it is overgrown with water cress, and throughout the 
first part of the flow this plant is the common one. The branch 
broadens into a funnel-shaped basin filled with water cress grooving 
mostly away from the current. Then the water spills over a small 
dam and enters a series of trout basins filled wfith algae. At the end 
of the first basin in deep quiet water are long leaves of bur-reed. 

The water then rushes over a second basin and through chutes. 
In some of the basins with more quiet water large quantities of 
green algae have accumulated, and the only higher plant is bur- 
reed. In some basins where no other higher plants exist are dull 
green plants of pondweed and water cress. Both pondweed and 
bur-reed grow in ponds where there is not much current. 

In one basin on the right side are large quantities of bur-reed 
growing on mud in quiet water from three to five feet deep. Here 
also are plants of water cress and pondweed. In another large basin 
next to the preceding one are plants of pondweed. In the deep basin 
on the right side, growing with bur-reed, water cress, and pondweed, 
are floating plants of hornwort and submerged ones of mild water 
pepper. There are also plants of the last species with stems flower¬ 
ing above the surface of the water. 

Following down the valley one encounters the next basin, which 
is dammed and does not receive water from any part of the main 
current. Its bottom is muddy. Most of this lake (on the left side 
as you proceed down the valley) is filled by hornwort, while along 
its shallow margins in mud in quiet water grow water purslane 
{Ludvigia palustris var. americana), tooth-cup, and creeping love 
grass. The water of this lake, as previously stated, is modified 
spring water. 
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However, in the lake adjacent to it on the right side, water flows 
through a chute and there grow bur-reed, homwort, and bronze-red 
and green plants of water purslane (Peplis diandra), in still water 
10 to 12 feet deep. This latter basin broadens into a large lake, deep 
and still, with the water of a deep blue-green to deep dark green in 
color. On the right side this lake lies along the base of a limestone, 
wooded bluff, and on its sunny, exposed, muddy margin are large 
rose-red and brick-colored, rounded clumps of water purslane {Peplis 
diandra), olive-gray-green, submerged plants of ditch stonecrop, bur- 
reed, and pale green and pastel-colored plants of pondweed, with 
widely spreading leaves. The water from this lake then runs out 
from the sides of a rock dam 20 feet high and sends forth a spring 
branch. This branch will be described later. 

In the lake on the left side occur solid beds of bronzy-green 
plants of pondweed. Also on the muddy margin around one 
lobe of the lake are solid mats of rose-red plants of tooth-cup, grow¬ 
ing mostly out of the water. Where they are submerged, the plants 
are of a deep dark green color, but out of water in bright sun they 
assume a rose-red color. Farther out in the deep water along this 
side of the lake, exposed to the bright sun, grow broad-leaved pond¬ 
weed with leaves of a rose-red or brick-red color mixed with brown. 
Here the floating leaves of this species are olive-green. Water 
purslane {Peplis diandra) also occurs here, assuming various colors 
according to the amount of sunlight present. For instance, in shade 
and along margins where growing with other plants, the leaves are 
dark or grass-green, but where the plants are exposed to the full rays 
of the sun for most of the day, the leaves assume chiefly a bright 
rose-red or brick-rose color. Some plants of bright rose-red-colored 
water purslane {iMdvigia palitstris var. amerieana) also grow here in 
the sun. It is interesting to note that certain species, even though 
similarly exposed to the sun, never seem to turn a rose or brick color. 
Such species are pondweed and bur-reed, which remain shades of 
green, while other plants, such as water purslane {Ludvigia palustris 
var. amerieana), water purslane {Peplis diandra), and broad-leaved 
pondweed, turn to shades of rose-red or brick-red when exposed to 
the sun. In some of the shallow, muddy, swampy depressions along 
this lake are plants of pondweed, homwort, and naiad. This is the 
only place in the spring where naiad grows. Along the margins here 
are also large quantities of water purslane {Ludvigia palustris var. 
amerieana), creeping spike rush, and tooth-cup. 

This lake on the left side reaches its outlet and flows a branch 
coming from one of the chutes in a channel. In the beginning the 
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branch is narrow and deep, and flows over a muddy substratum 
covered mostly by bur-reed. This species grows where the water is 
deep and has a muddy substratum. 

Going back now in the description to the outlet of the lake on 
the right side, the branch at the base of the rock dam proceeds over 
a gravelly bottom with a fast current. At first only bur-reed and 
water cress are seen along the margins. Then the stream becomes 
narrower and deeper, 20 feet broad and two feet deep, and flows 
over a sandy gravel substratum. Here occur bur-reed and water 
cress, mostly along the sides but also in the middle of the stream bed. 
Growing in the loose substratum are dull grass- and rich grass-green, 
small mats of pondweed (Potamogeton foUosus var. macellus), and 
plants of shining pondweed, growing only where the water is more 
shallow (six inches deep) and the current is rapid. Now the stream 
enters a basin where the flow is less rapid, and from two to three feet 
deep. The deeper and less rapid water at this point is caused by a 
flood sluice gate built across the branch, located about 50 yards 
downstream from the rock dam, described above. Here in deep, 
rather quiet water on the muddy, sand-gravel bottom are a few 
mats of water purslane {PepKs diandra) with a light, dull, grass- 
green color at the tips of the plants, and otherwise dark, dull green 
mixed with bronze or pinkish lower down and at the base of the 
plant. This coloring of the plants exists in shade. There are also 
some submerged mosses here where the bottom is of a muddy sand- 
gravel. Past the sluice gate this branch has a faster flow. Its course 
is over gravel and the water usually is only from two to six inches 
deep, although in places one foot deep, and from 10 to 20-feet broad. 
Water cress occurs along the sides and is commonest along the mar¬ 
gins where the water is shallow and the current less swift. Some 
plants of bur-reed also grow along the margins and in gravel in the 
middle of the stream bed. 

Farther down in some swift water where the main current flows 
over the middle of the stream bed and the stream narrows, occur 
bright green plants of pondweed (Potamogeton foliosus var. genui- 
nus). After making a couple of bends the branch meets the other 
spring branch which came from the original source of Gravois Mills 
Spring, and which runs along the left (north) side as one goes down¬ 
stream. The two branches unite to form a swift but narrow branch, 
10 feet in width, which flows over a gravel bed. Mostly water 
cress occurs along the margin of the branch now. Where part of it 
flows over a riffle in the gravel-bed and is only one or two feet deep, are 
blue-green plants of fowl meadow grass. Where the rocks are larger 
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in this portion of the branch, they are often covered by aquatic 
mosses. The stream continues to flow with shallow water over a 
gravel substratum. In some places the water is deeper. Along the 
sides grow water cress, and from here on it is the only higher plant 
to occur until the branch flows into the Lake-of-the-Ozarks. 

The left branch which originally started its flow near the head of 
Gravois Mills Spring at first has a gravel bottom, is narrow (five 
feet broad), and flows through a ditch or depression along the road. 
Water cress, bur-reed, pondweed {Potamogeton foliosus var. gmuinus) 
of a bright green color, and shining pondweed with bright green 
leaves, occur here. The bur-reed and shining pondweed are very 
common. The latter occurs mostly in a shallow, swift current in 
the middle of the stream bed. 

List op Species 

IN SPRING WATER 

Water cress (Rorippa Nasturtium-aqua- Water purslane [Peplis diandra) 
ticum) Ditch stonecrop (Penthorum sedoides) 

Bur-reed (Sparganium americanum) Pondweed (Potamogeton foliosus var. 

Hornwort (CeratophyUum demersum) macellus and var. genuinus) 

Mild water pepper (Polygonum hydro- Shining pondweed (Potamogeton lueens) 

piperoides) Fowl meadow grass (Glyeeria siriata) 

IN LAKE ON LEFT 

Hornwort (CeratophyUum demersum) Water purslane (Peplis diandra) 

Water purslane (Ludvigia palustris var. Bur-reed (Sparganium americanum) 
americana) Broad-leaved pondweed (Potamogeton 

Tooth-cup (Rotala ramosior var. interior) amplifolius) 

Creeping love grass (Eragrostis hyp- Pondweed (Potamogeton foliosus) 
noides) 


GREER SPRING (Plate XV) 

Located in sec. 36, T. 25 N., R. 4 W., a mile north of Greer post 
office, and about eight miles northeast of Alton, Oregon County. 
“It has two outlets 300 feet apart, both of which are located in a 
deep, narrow gorge.” At its upper outlet about one-fourth of its 
water issues horizontally from a cave situated at the head of a deep 
ravine cut in cherty dolomitic Ordovician rocks. The water is 
clear and cold. Around the first outlet from the cave, where the 
water is deep and swift-flowing, only moss grows around the rocks. 
The stream dashes rapidly over boulders covered with mosses and 
a liverwort {Marchantia). There are no higher plants between the 
first and second outlets except spring cress, which occms along the 
margins away from the main current. The branch from the first 
outlet dashes into the second, larger outlet which “boils up” the 
remaining three-fourths of the water volume of the spring in a cir- 
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cular basin 40 feet in diameter. The water here is of steel-blue color. 
No plants grow in the direct force of this large volume of water, but 
around its margins there are various submerged mosses on the rocks. 
Also found here in mats are light green plants of spring cress. Dark 
green fowl meadow grass, some of which is submerged, occurs along 
the margin. Directly above this lower outlet is an American elm 
{Ulmus amerieaTia) bearing on its branches a clump of mistletoe 
{Phoradendron flavescens). A liverwort (Dumortiera hirsuta) grows 
on some of the rocks around the margin of the lower outlet. 

At first the spring branch is about 30 feet broad on the average, 
widening in some places to 40 or 50 feet. Fifty yards from the 
second outlet, water cress forms a large bed along the margin away 
from the current, and grows from rather deep water all the way to 
shore. The branch dashes rapidly over moss-covered boulders and 
sounds like a mountain stream in the canyon. It is from two to 
three feet in depth here and flows over many large rocks. A 
liverwort, (Dumortiera hirsuta) grows on the rocks and submerged 
logs in the current itself. Away from the current along the margin 
and at one place in the middle of the stream, behind the protection 
of a tree trunk which protrudes above the water and throws the 
current to both sides of the branch, are flowering mats of white 
water crowfoot. The latter and water cress are the dominant and 
only species of higher plants thus far. 

On the north side of the branch the water is shallower, about one 
foot deep, and contains beds of water cress and white water crow¬ 
foot. The strands of the latter have a grass-green color, and all 
grow on more or less shallow, level places in the stream bed. The 
gravel is fine and light-colored. It is a common sight here to find 
masses of this species occurring as rich, dark green or grass-green 
mats from four to six feet long. They grow somewhat away from 
the main current, along the sides, but nevertheless in the actual 
current. Here and there are flowering clumps of water speedwell in 
the shallower water near the margin. Water cress grows here away 
from the current, but is in some deep water where it forms masses 
of stems, lying upon one another. 

Along more quiet margins on a shallow, muddy substratum next 
the shore are water starwort, water pimpernel, and water cress. 

Water cress lines the remainder of the flow of the spring branch. 
For the first one-quarter of a mile the branch has been a rough and 
tmnbling one, then, as it becomes less rough, the species of plants 
mentioned above, especially white water crowfoot, become more 
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conspicuous and continue in prolific quantities for the last half-mile 
of flow. 

Occasional mats of spring cress are found floating where they 
have become detached from rocks or attached at other places. Both 
the spring cress and water cress, which occurs with it in long 
bunches, are of a light green or grass-green color. 

The branch now makes a turn to the left with a stretch of grassy 
meadow on the left and a steep bank on the right. Here, adjacent 
to the bank, is a pool with deep blue rapid-running water, while 
along the left side the water is shallower and flows over a light- 
colored gravel. The latter area receives more sunshine, which 
accounts for the bronze color of the mats of white water crowfoot 
found here. After making this bend the branch becomes 100 feet 
wide in places and spreads out over a shallow stream bed covered 
by a foot of water flowing over light-colored, small gravel. The 
current here is much less rapid and has few places where the water 
is white and foamy from cascades and waterfalls. In this shallower 
and slower water the bottom is covered with mats of light green 
water cress, and white water crowfoot with a bronze color where the 
sun is strong, but with a grass-green or dark green where it grows in 
the shade. This latter species assumes the dark green or grass-green 
phase along and near the shady margins. White water crowfoot is 
the dominant and most common species now, with water cress 
second in abundance. 

Along the margins of the grassy meadow mentioned above grow 
field mint, of an olive-green or light green color, some of it slightly 
submerged, and mats of spotted touch-me-not (Impatiens biflora) 
among beds of water cress, and submerged, dark green, leafy, sterile 
plants of fowl meadow grass. 

Downstream along the north side of the branch on the margin, 
in shade and shallow water, are olive-grass-green plants of a liver¬ 
wort {Riccia fluitans) and duckweed. 

Growing in the full sun on the stream is water speedwell, which 
has a light olive-green color suffused with a pastel brick or russet- 
brownish tinge. Again the white water crowfoot growing in the sun 
assumes a bronze or brown mixed with green. 

Following down the lower part of the course of the branch is 
seen for the first time a plant of bur-reed, growing along the margins 
behind a bed of water cress mixed with creeping spike rush. Land 
plants found near the margin at this point are blue flag (Iris vir- 
ginica), water horehound (Lycojms rubellus), bugle weed (Lycopus 
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virginicus), mountain mint (Pycnantiiemum nrginianum), blue lobelia 
(Lobelia siphilitica), spotted touch-me-not (Impaliens biflora), and 
Eudbeckia palvstris. 

Farther down the stream, beds of water cress cover the shallowest 
portions of the spring branch, to the exclusion of almost everything 
else. A liverwort (Riccia fluiians) occurs all along the quiet margins. 
Growing in the shallow water are bunches of water speedwell, with 
small leaves and short intemodes, their color tinged with brick or 
even reddish. In grassy places water pepper (Polygonum punctatum) 
is common, in association with monkey flower (Mimulus alatus), 
water horehound (Lycopus rubellus), boneset (Eupatorium perfoli- 
atum), false nettle (Boehmeria cylindrica), and willow herb (Epilobium 
coloratum). Red top (Agrosti$ stolonifera) is the chief sod-making 
grass. Here and there, in shallow water on gravelly substratum with 
water cress, occurs bitter dock (Rumex obiusifolius). 

As the flow becomes less rapid and the water shallower, water 
speedwell and water cress become the commonest species. In this 
lower stretch of the stream are islands of water cress, where the 
species of the grassy, swampy meadows sometimes have their 
beginning. The thick beds of water cress make it possible for a 
large amount of detritus and silt to accumulate under a slower cur¬ 
rent, and initiates a mucky substratum in which red top grass (Agros- 
tis stolonifera) and creeping spike rush (Eleocharis calm) can take root. 
When the latter have established enough of a sod, the beginning of 
a swampy meadow is formed, and the previously mentioned species 
of the swampy meadow rapidly close in upon the now available soil. 

After having had broad and shallow stretches for most of its 
course, the branch again narrows and becomes much swifter , and 
deeper, flowing here over some large rocks. At this point is found 
for the first time horned pondweed, growing here in a fast current in 
water one and one-half feet deep. It roots on gravel among the 
rocks. Its foliage is of a bright grass-green and it forms dense, pros¬ 
trate, rich-colored beds in mats one to two feet long and six inches 
to one foot broad. Red top grass (Agrosiis stolonifera), with a blue- 
green or gray-green color, occurs along gravelly margins here. 

Next, as the branch becomes deeper and the current stronger, 
water cress disappears from most of the stream except the margins. 
Consequently, water speedwell and horned pondweed dominate the 
bottom of the stream bed, growing in patches. Along the quiet, 
shallow margins in sandy mud occur more clumps of bur-reed, the 
first seen for a quarter of a mile. 
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Now the branch divides around an island covered by a swampy 
meadow. One fork continues to flow straight, and in its shallow 
water are more patches of water speedwell and water cress; but the 
other branch curves around a bend where, on gravel in the shallow 
current, grows shining pondweed, with a bronze and brick color on 
some plants and a bright green on others. It is fully exposed to sun¬ 
light. Adjacent to this curve is a stretch of mud on one side. On it 
grow water cress and water speedwell, and behind them, nearer the 
land, bur-reed and broad-leaved arrowhead. The water is choked 
with beds of white water crowfoot. The muddy substratum here is 
due to the silty deposit made by a small spring which enters at this 
point and is surrounded by a swampy meadow overgrown with 
Rudbeckia pdustris, Panicum agrostoides, and many other species. 
Down the remainder of the main branch, bur-reed is common along 
the margins. Around this small spring branch water speedwell and 
bronze-colored shining pondweed are dominants, vsdth water cress 
and broad-leaved arrowhead occurring along the muddy margins. 
In muddy places here also grow white water crowfoot and water 
speedwell with shining pondweed. The latter species forms beds of 
floating leaves while some of it is in flower. Also seen along these 
muddy margins nearer land are creeping spike rush, rice cut grass, 
and knotty-leaved rush. 

After the branches have forked around this island, they join in a 
shallow, gravelly branch about 100 feet broad. Here are abundant 
beds of water cress, water speedwell, and homed pondweed. A 
smaller amount of white water crowfoot is present. A beautiful 
mottled color effect is produced by the light green of water cress 
growing with pastel brick- and russet-colored water speedwell and 
light olive-green homed pondweed. The water speedwell forms large 
beds, while the other two species occur in lesser abundance. 

Finally, the spring branch joins the Eleven Points River, after a 
flow of one and one-quarter miles throughout, in which it has fallen 
46 feet. At the confluence the following species grow submerged: 
Water cress, white water crowfoot, water speedwell, and horned 
pondweed. The two last species are dominant here, and where the 
current is strongest, at the mouth of the spring branch, horned pond¬ 
weed becomes the dominant species, forming large beds three or 
four feet long and four or five feet broad. It grows here mostly 
in a strong current of shallow water, rooted on the gravel, but in 
places the water is from two to three feet deep. 

After the branch enters Eleven Points River, there are many 
beds of water milfoil and smaller amounts of hornwort; neither species 
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was found in the spring branch proper. The hornwort grows in shal¬ 
low places in gravel along the river margin, while the water milfoil 
occurs along the margin in muddier soil, away from the current. It 
grows also in the river with water speedwell and white water crow¬ 
foot. On the shallow gravel away from the current are beds of 
water speedwell. 

List op Species 

Bitter dock (Rumex ohtusifolius) Shining pondweed (Potamogeton lucens) 

Spring cress (Cardamine hulhosa f. Bur-reed (Sparganium americanum) 
fontinalis) Broad-leaved arrowhead (Sagittaria 

Water cress (Rorippa Nasturtium-aqua- folia) 
ticum) Little duckweed {Lemna minor) 

White water crowfoot (Ranunculus Creeping spike rush (Eleocharis calva) 
hngirostris) Knotty-leaved rush (Juncus acumi- 

Water speedwell (Veronica connata) natus) 

Water starwort (Callitriche heterophylla) Fowl meadow grass (Glyceria striata) 

Water pimpernel (Samolus parviflorus) Rice cut grass (Leersia oryzoides) 

THeld mint (Mentha arvensis var. gla- Liverwort (Marckantia) 
hrata) Liverwort (Dumortiera hirsuta) 

Horned pondweed (Zannichellia palus- Liverwort (Riccia fluitans) 
tris var. major) 

HAHATONKA SPRING (Plate XVI) 

Located in sec. 2, T. 37 N., R. 17 W., at Hahatonka, Camden 
County. The outlet appears at the base of a high, limestone bluff. 
The color of the water is greenish gray-blue. At the very beginning, 
in deep water, are large beds of milfoil, alternating with water cress. 
Along the sides are rocks covered with algae and mosses. In the 
beg i nning the substratum is gravelly. 

This deep basin of water continues for several hundred feet 
enclosed by wooded bluff slopes. All along the margin and in the 
center of the basin are long strands of milfoil, and along the deeper 
portions of the margin grow plants of hornwort. These two species 
are the only ones found in the basin. A low, narrow, wooded ridge 
extends towards the middle of the basin and divides the spring into 
two main branches. The right spring branch runs along the base of 
a precipitous, rocky wall and is deep. The only plants which occur 
in it are hornwort, milfoil, and occasionally water cress. 

The left spring branch is very rich in aquatic plants. It is nar¬ 
row, about 10 to 12 feet wide, and has a deep blue-gray color. Here 
are beds of broad-leaved, purple or green mild water pepper, bur- 
reed, water starwort, and water speedwell, the last very abundant. 
Mild water pepper grows where the current is fastest, while bur-reed 
occurs mostly along the margin of the branch. 

The spring empties into the Niangua River about a half-mile 
away from its source. 
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List of Species 


Water milfoil {Myriophyllum heterO‘- 
phyllum) 

Horn wort {Ceratophyllum demersum) 
Water cress {Rorippa Nasturtium-aqua- 
ticum) 

Pondweed (Potamogeton foUosus var. 
genuinus) 


Mild water pepper {Polygonum hydropi¬ 
per oides) 

Bur-reed {Sparganium americanum) 
Water speedwell (Veronica connata) 
Water starwort (Callitriche heterophylla) 


HAZLETON SPRING (Plate XVI) 

Located in sec. 34, T. 33 N., R. 10 W., at Hazleton, Texas County. 
It rises in a 5-acre lake “formed by a dam in the spring branch, which 
is used to run a grist mill,” and empties into Piney River 500 feet 


Woler Cress Swampy Field 



below the mill. The lake lies in a field in a swampy section. The 
branch is bordered by dense masses of water cress, with which occur 
homed pondweed and bur-reed, and the lake is surrounded by clumps 
of silky willow {Salix sericea). The swampy ground is further 
inhabited by black willow {Salix nigra), ladies’ thumb {Polygonum 
lapathifolium), panic grass {Panicum dichotomiflorum), swamp dock 
{Rumex mrticillaivs), masses of tear thumb {Polygonum sagittaium), 
and plants of swamp mallow {Hibiscus lasiocarpos). 

The water cress grows along both sides of the spring branch, and 
where the latter curves around a great bend of standing water there 
are many plants of water starwort and masses of Ricciocarpus and 
greater duckweed. 

The branch gradually widens into a long lake, at the other end 
of which is the grist mill. Along one side of the lake is a bay. Much 
swampy ground, overgrown with alder {Alnus rugosa), spreads 
around the bay. Below the bay and along one side of the lake are 
many plants of swamp mallow, associated with ladies’ thumb and 
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cocklebur (XantUum chinense). In this portion of the lake are 
many clumps of bur-reed. The chief plants of the lake, however, 
are water cress and water-weed. With them are associated sub¬ 
merged masses of Riccia fluitans and hornwort. Towards the end of 
the lake near the mill grow many plants of water-weed with milfoil 
and pondweed {Potamogeton foliosus var. genuinus). Plants of 
water purslane occur along the margin. 

A short branch flows from the lake to the grist mill and then 
empties 500 feet below the mill. 

List op Species 

Water cress (Rorippa NastuHitimroqua- Hornwort (Ceratophyllum demersum) 
ticum) Milfoil (Myriophyllum heterophyllum) 

Horned pondweed (Zannichellia pahis- Pondweed (Potamogeton foliosus var. 

iris var. major) genuinus) 

Bur-reed (Sparganium americanum) Water purslane (Ludvigia palustris var. 
Water starwort (Callitriche heterophylla) americana) 

Greater duckweed (Spirodela polyrhiza) Liverwort (Riccia fluitans) 

Water-weed (Anacharis oceidenlalis) Liverwort (Ricciocarpus sp.) 

HODGSON MILL SPRING (Plate XVII) 

Located in sec. 34, T. 24 N., R. 12 W., near Sycamore, Ozark 
County. The water, which flows from the narrow mouth of a cave, is 
dark green-blue in color, and about 15 feet deep. It then flows into 
an almost circular, rock-walled basin, about eight feet deep, 50 feet 
wide one way, and about 30 feet the other. In this basin occurs water 
starwort, water speedwell, water cress, bur-reed, and milfoil, the last 
species the most common. The water then flows over a dam. It 
has a direct fall of nine feet and the power is used by the grist mill 
erected nearby. 

The spring branch formed is clear and swift-flowing, and about 
50 feet wide. Milfoil is the dominant plant. It grows plentifully 
along the sides, leaving free only the narrow, clear, sandy, gravelly 
center of the spring branch. Scattered beds of bur-reed occur in 
the branch, and along the muddy bottoms are occasional clumps of 
water starwort, bronze-green plants of pondweed, and dark copper- 
red and green plants of water purslane. Most of the bur-reed is 
found on the left side of the spring branch. Also on the left 
side are occasional plants of white water crowfoot, in the mud, and 
plants of the fresh-water red alga, Batrachyspermum, which grows in 
the main current of the water. 

Along the margin of the spring branch, and towards its confluence 
with Bryant Creek, occurs homed pondweed. The substratum in 
this portion of the branch is a yellow-gray, sandy mud. At and near 
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the confluence are a few plants of water star-grass. The water 
then flows into Bryant Creek over a ledge covered with mud from 
the branch. 

Throughout the course of the branch milfoil predominates. 


List of 

Water starwort {Calliiriche heterophylla) 
Water speedwell (yeronica connata) 
Water cress {Rorippa Nasturtium-aqua- 
ticum) 

Bur-reed (Sparganium americanum) 
Milfoil (Myriophyllum heterophyllum) 
Pondweed (Potamogeton foliosus var. 
macellus) 


Species 

Water purslane (Ludvigia palustris var, 
americana) 

White water crowfoot {Ranunculus 
longirostris) 

Homed pondweed (Zannichellia palus¬ 
tris var. major) 

Water star-grass (Heteranthera duhia) 

Fresh-water red alga {Batrachysper- 
mum) 


HOWE'S MILL SPRING 

Located in sec. 15, T. 34 N., R. 3 W., at Howe’s Mill, Dent 
County. It arises as a dammed-up lake basin filled with a species 
of Chara, water cress, pondweed, and bur-reed. The branch from the 
basin runs into Howe’s Mill Branch, which empties into Huzzah Creek. 

List of Species 

Water cress (Rorippa Nasiwdiwtn-aqua- Bur-reed (Sparganium americanum) 
ticum) Chara sp. 

Pondweed (Potamogeton foliosus var. 
genuinus) 


KEENER SPRING (Plates VII and VIII) 

Located in sec. 9, T. 26 N., R. 5 E., one mile northwest of Keener, 
Butler County. The water flows from several places at the base of 
a brown and gray, dolomitic limestone bluff, 20 feet high. At its 
outlet there are only algal and moss-covered rocks. The spring is 
shallow but broad, since it flows from several outlets over the 
gravel. After flowing over shallow gravel for 20 feet with a stream 
bed 20 feet broad, the spring falls over a large rock pile and broadens 
out. In deep water away from the current at the base of the bluff 
and away from the outlet is flowering water milfoil. 

Another spring enters the valley from the north and flows 100 
feet into the same water into which the main spring flows. The 
former is loaded along its sides with water milfoil. 

From the first rock pile, which forms a dam, the water goes over 
a second rock pile, then empties into a main branch which is about 
40 feet wide at first. The main branch then enters a large basin 
and from here it commences to flow over gravel; the water is clear 
down the entire course. 
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About 100 feet down the branch the first plants of water cress 
occur, being found along the margins away from the main current. 
The branch then bends abruptly here, and water milfoil grows in 
the shallow current, assuming a dark green color, but red at the 
tips; it grows prostrate, with roots sent out from the stems into 
the gravel. The plant is reddish purple and green. At this bend, 
in shallow mud along the margin, grow water-weed, water milfoil, 
a little water cress, some water purslane, pondweed with a dull, pale 
brown color, and water milfoil, rooting in the mud and with its 
dissected leaves resembling milfoil (Myriophyllum scabratum). Along 
the muddy shore occur whorled loosestrife (Lysimachia longifolia), 
primrose-willow {Jmsiaea decurrens), broad-leaved arrowhead (Sagit- 
taria lalifolia), and tooth-cup {Rotala ramosior var. interior). 

Farther down the branch in swift-running, shallow water near 
the margin is a bright green pondweed in long strands. Water 
milfoil, in strands four feet long, is dominant and commoner than 
water cress, forming beds of dull bronze-green all along the margin 
of the stream. 

On a muddy bar or “island” in the latter half of flow of the branch, 
along its margin mostly in mud where there is a slight current, 
is found homed pondweed, growing mostly loose and not in its usual 
dense, green mats. It has a rich, grass-green color. It occurs with 
water milfoil. 

After flowing for 600 feet, and averaging six inches deep and 12 to 
15 feet broad, the branch enters Black River. 

List of Species 

Water cress (Rorippa Nasturtium-aqua- Homed pondweed (ZannicMlia palus- 
ticum) iris var. major) 

Water purslane (Ludvigia palustris var. Water-weed {Anacharis occidentalis) 
americana) Water milfoil (Myriophyllum heUro- 

Pondweed (Potamogeton foliosus var. phyllum) 
genuinus) 

KRATZ SPRING (Plate XVII) 

" r Located in sec. 19, T. 41 N., R. 2 W., four miles west of Stanton, 
Franklin County. The water bubbles up from three places in 
a gravel bed, forming the beginning of Spring Creek. It arises 
in a cultivated field. The spring makes several semicircular loops, 
and then forms one main branch which flows a very swift current with 
clear, greenish blue water over a gravel substratum. On one side 
of the branch is the valley; on the other side are low, wooded bluff 
slopes. The dominant plants of the branch are water cress and 
bur-reed. Quantities of moss grow on the rocks in the branch. 
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In the lower quarter of the branch, in a muddy place away from 
the main current of the spring, is a colony of water speedwell. In 
one deep place along the margin are plants of NiteUa. The branch 
flows a distance of one-fourth mile before emptying into Spring Creek. 

List op Species 

Water cress (Rorippa Nasturtium-aqua- Water speedwell (Veronica emnata) 
ticnm) Nitella sp. 

Bur-reed (Sparganium americanum) 

MABREY SPRING 

Located near the mouth of Big Barren Creek, sec. 3, T. 25 N., 
R. 1E., five and one-half miles northeast of Bennett, Ripley County. 
The spring rises in a valley and issues from a small opening at the 
base of a rocky, cherty, limestone hill, flowing into a lake-like basin. 
Along the margin of the lake grow white water crowfoot, tooth-cup 
(Roiala ramosior var. interior), Eryngium prostratum, clammy hedge 
hyssop (Gratiola lutea), and needle spike rush. In the water of the 
lake occur hornwort, homed pondweed, water starwort, large- 
leaved pondweed, forming large colonies in the lake, milfoil, and 
water-weed. 

From the lake a spring branch flows one-fourth mile to empty 
into Current River. Floating in still water of the branch are a 
liverwort (Ricciocarpus), and duckweed. 

List of Species 

White water crowfoot (Ranunculus Water starwort (CaUUriche heterophylla) 

longirostris) Large-leaved pondweed (Potamogeton 

Needle spike rush (Eleocharis acicvr amplifolius) 

laris var. typica) Milfoil (MyriophyUum heterophyllum) 

Hornwort (Ceratophyllum demersum) Water-weed (Anacharis ocddentalis) 

Homed pondweed (Zannichellia palus- Duckweed (Lemna valdiviana) 
tris var. major) Liverwort (Ricciocarpus) 

MARKHAM SPRING 

Located in sec. 23, T. 27 N., R. 4 E., three miles west of Williams- 
ville, Wayne County. “It rises in a small natural lake and empties 
into Black River a half-mile away.” The lake is full of plants. In 
the deepest portion of it, near the center, the color of the water is 
deep blue. The commonest plant of the lake is milfoil; it has purplish 
red stems, and occurs in the deepest waters as well as elsewhere 
throughout the water. Along the deep margins grow light green plants 
of bur-reed, some of the plants growing in deep water and having 
long leaves. Dark green plants of hornwort are scattered along the 
margin, while along the muddy shore occur plants of creeping spike 
rush. Homed pondweed is rather common along the margin. Shin- 
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ing pondweed is very common, and occurs from near shore towards 
deeper water in the center. 

The spring branch flowing from the lake has many aquatic plants. 
Water-weed, bur-reed, and needle spike rush are found commonly 
along the stream. On a sandy riffle exposed to the sun, where a 
road crosses the branch about halfway down, are plants of homed 
pondweed, which is found also in a slough at one end of the lake. 
Plants of water purslane with brownish red and green leaves occur 
here and there along the branch. In shaded, swift-running water, 
water star-grass grows in long, leafy strands, all the plants in a 
vegetative state with long intemodes, while on sunny portions of 
the branch, creeping on the mud, are found flowering plants of this 
species with short stems and crowded intemodes. Water speedwell 
occurs about halfway down the branch, then continues commonly 
as far as the confluence of the branch with Black River. 

Near the confluence the water flows more slowly and rans 
over a more muddy substratum. In this slower water occurs 
Ozark spatterdock. In a slough back of the lake are plants 
of long-leaved pondweed (Potamogelon americamis), creeping on 
the mud, with short stems and crowded intemodes, and also 
plants of naiad. 

List of Species 

Milfoil {Myriophyllum heterophyllum) Needle spike rush (Eleocharis acieu- 
Bur-reed (Sparganium americanum) laris var. typica) 

Hornwort (Ceratophyllum demersum) Water purslane {Ludvigia palustris var. 
Creeping spike rush (Ehocharis calva) amerieana) 

Homed pondweed (.Zanniehellia palus- Water star-CTass (Heteranthera diibia) 
iris var. major) Water speedwell (Veronica connata) 

Shining pondweed (Poiamogeton lucens) Ozark spatterdock (Nuphar ozarkanum) 
Water-weed (Anacharis occidentalis) Naiad (Najas guadalupensis) 

MERAMEC (MARAMEC) SPRING 

Located in sec. 1, T. 37 N., R. 6 W., six miles southeast of St. 
James, Phelps County. “The water issues from a circular basin at 
the base of a rocky cliff, spreads and falls over the remains of an 
old rock dam, and flows swiftly down the spring branch one mile 
into Meramec River.” 

The main portion of the spring is too deep for aquatic plants, but 
farther down, as the water becomes shallower, strands of milfoil 
can be seen in the center. Along the sides of the deep portion are 
water cress, bur-reed, which roots in the gravel, needle spike rush, and 
flowering plants of the aquatic phase of annual bluegrass. Around 
the main, deep portion of the spring are arching limbs of American 
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linden {Tilia glabra), and along the sides are trees of hop hornbeam 
(Ostrya virginiana). 

The spring then narrows into a broad branch which contains 
some water-weed. The branch cascades down the remains of the 
old rock dam, where there are green, moss-covered rocks with mats 
of water cress growing between them. Below the cascades occur 
peppermint and a liverwort {Porella pinnata). 

At this point a small bridge crosses the spring branch, and 
below the bridge the shallow water flows swiftly over a gravel bottom. 
In the shallow stream are many moss- and algae-covered rocks, but 
water cress is the chief species of aquatic seed plant occurring here; 
it is found along the sides of the branch. Occasionally there are 
seen in this portion of the spring strands of milfoil and bur-reed. 
These latter species are found along the depositional area of the 
branch farthest away from the main current of the spring. 

List of Species 

Milfoil (Myriophyllum heterophyllum) Annual bluegrass (Poa annua vat. rep- 
Water cress (Rorippa Nasiuritum-a^im- tans) 
ticum) Water-weed (Anacharis oecidentalis) 

Bur-reed (.Sparganium americanum) Peppermint (Mentha piperita) 

Needle spike rush (Eleocharis acicularis Liverwort (Porella pinnata) 
vat. iypica) 

MILL CREEK SPRING 

Located in sec. 19-30, T. 22 N., R. 23 W., four miles southwest 
of Radical, Stone County. The water rises as a small outlet in a 
ravine and flows a short branch 50 feet long which empties into 
White River. The branch flows with a smooth trickle over a gravel 
bottom. The only plants are water cress, pondweed, water mosses, 
and algae. 

List of Species 

Water cress (Rorippa Nasturtium-aqua- Water mosses 
ticum) Algae 

Pondweed (Potamogelon foliosus vat. 
genuinus) 

MILL SPRING 

Located in sec. 36, T. 28 N., R. 3 E., at the town of Mill Spring, 
Wayne County. The water bubbles out into an oblong basin at 
the base of a limestone bluff near the Missouri Pacific Railroad, and 
is used by the company to furnish water for locomotives. The 
water in the basin is clear and blue. Along the margins and growing 
also in the water of the main spring basin, is peppermint, although 
the chief aquatic plants of the spring basin are russet-bronze and 
green clumps of water-weed, growing with shining pondweed and 
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a liverwort iPorella). Annual bluegrass and peppermint grow along 
the margins of the spring. 

The spring branch then flows in a grassy, cultivated valley 
one-fourth mile before emptying into Black River. At first the 
branch has a gravel bottom covered in places by beds of dull greenish 
red water-weed, light green homed pondweed, and peppermint. 
Farther down, the bottom becomes more muddy. Stretches of sand 
alternate with mud farther along and are covered by large patches 
of light green horned pondweed and brown-red water-weed. Sub¬ 
merged plants of red top grass along the margins of the spring branch 
here add a blue-green cast of color to the varied greens. 

Proceeding farther down the spring branch, bright olive-green 
plants of pondweed in long strands are found. These occur in the 
lower portion of the stream. Growing here in the water are plants 
of sour dock (Rumex crispus). Along the margin grows butter weed 
{Senecio glabellus). The mouth of the branch at its confluence with 
Black River is covered with beds of spike rush. 

List of Species 

Peppermint (MentJia piperita) Horned pondweed (Zannichellia palue- 

Water-weed (Ana-charis oecidentalis) iris var. major) 

Shining pondweed (Potamogeton IvJcens) Pondweed (Potamogeton foliosus var. 
Annual bluegrass (Poa annua var. rep- genuinus) 

tans) Spike rush (Bleocharis Smallii) 

Red top grass (Agrostis stolonifera) Liverwort {Porella sp.) 

MILL POND 

Located in sec. 18, T. 23 N., R. 15 W., at Hammond, Ozark 
County. The spring rises in a lake formed by the damming of two 
branches. Quantities of Ozark spatterdock occur all around the 
margins of the pond. At the far end is water purslane, while milfoil 
is found at the lower end of the pond. Pondweed occurs below the 
dam along the creek, which emerges at one end of the lake and 
eventually flows into Little North Fork of White River. 

List op Species 

Ozark spatterdock (Nuphar ozarkanum) Milfoil (Myriophyllim helerophylhm) 
Water purslane (Ludrigia palustris var. Pondweed (Potamogeton foliosus var. 
amerieana) genuinus) 

MILLER SPRING 

Located in sec. 6, T. 34 N., R. 10 W., three miles north of Big 
Piney post office, Pulaski County. The spring bubbles up in a more 
or less circular pool about 30 to 40 feet wide at the base of a wooded, 
cherty slope. The color of the water is a turbid green-blue. The 
main part of the spring is devoid of plant life, except for a few 
scattered plants of white water crowfoot. 
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The spring branch which issues forth flows through low woods 
of sycamore {Platanus occidmtalis) and black willow (Salix nigra). 
At the head of the branch, where the road crosses it, are grass-green 
rosettes of peppermint, and following down the branch a large variety 
and abundance of aquatic plants are found. Here occur water star- 
wort, water cress (not so common), water-weed, light green plants of 
shining pondweed, bronze-green plants of pondweed (Potamogeton 
foliosus var. genminus), white water crowfoot, with dark green leaves 
and grass-green stems, horned pondweed occurring in long, light green 
strands streaming in the current in the middle of the spring branch, 
submerged and light green plants of water speedwell, and water 
purslane, which has olive-green leaves with red and orange at the tips. 

At flrst the spring branch flows over a cherty, gravelly substratum 
and is shallow, with many curves. Proceeding down the branch, the 
substratum becomes muddy as more silt is deposited. On the deeper 
mud farther down the branch are some plants of mud plantain. 
Near the mouth of the branch in deep water are long, sterile strands 
of plants of water star-grass, some of whose leaves are almost 1 cm. 
broad. In this same area occur dark green fragments of plants of 
hornwort along the muddy bottom in deep water. At its confluence 
with Big Piney River the spring branch broadens out to 90 feet. 
The distance from the head to the mouth of the branch is about 
one-fourth mile. 

Of all the species in the spring branch, the three commonest are 
water starwort, homed pondweed, and water-weed. A striking 
feature is the absence of milfoil, which is one of the commonest 
species of Missouri springs. 


List of 

Peppermint (Mentha piperita) 

Water starwort (Callitricke heterophylla) 
Water cress (Rorippa Nasturtium-aqua- 
ticum) 

Water-weed (Anacharis occidentalis) 
Pondweed (Potamogeton foliosics var. 
genuinus) 

Horned pondweed (Zannichellia palus- 
tris var. major) 


Species 

Water speedwell (Veronica connata) 
Water purslane (Ludvigia paliistris var. 
americana) 

Mud plantain (Alisma subcordatum) 
Water star-grass (Heteranthera dvbia) 
Hornwort (Ceraiophyllum demersum) 
White water crowfoot (Ranunculus 
longirostris) 

Shining pondweed (Potamogeton lucens) 


MONTAUK SPRING (Plate XII) 

Located in SE. 34 sec. 22, T. 32 N., R. 7 W., a half-mile north 
of Montauk, in Montauk State Park, Dent County. In the beginning 
Montauk Spring is made up of several sources which head in a low¬ 
land woods of American elm (Ulmus americana), while the spring 
sources themselves are surrounded by Ward’s willow {Salix longipes 
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var. Wardii) and smooth alder {Alnus mgosa). All the sources are 
in basins with a gravelly substratum. One of them is in a basin 
covered by water cress. The basin is egg-shaped, shallow, 20 feet 
broad and 30 feet long, with water cress and little duckweed along the 
margins. Then a slight amount of spring cress is seen. Away from 
the mnin current on the right side of the branch bur-reed roots in 
fine, muddy, sandy silt and fine gravel. In the main current and 
in sandy silt there is a small amount of water speedwell. 

After flowing 50 feet the branch forks on either side of an island 
covered with sycamore {Platanm ocddmtalis) and eventually joins the 



main stream of Crooked Creek. The confluence is completely filled 
with water cress and spring cress, the former occurring in greater 
quantities and growing all along the sides as well as in the main 
stream bed. A small amount of white water crowfoot occurs on gravel 
at the confluence of this spring branch and Crooked Creek. 

The right spring branch is dominated by spring cress. This 
branch meets another branch from the extreme right (north) side. 
The latter fork curves in around a bed of water cress as it meets 
the other branch. The water cress forms here a dense, spongy mass 
growing mostly over deep water. Around its head on marshy land 
occur spotted touch-me-not {Impatiens biflora) and arrow-leaved 
tear thumb {Polygonum sagittatum). 

Altogether three or four main sources or branches of the spring 
converge. All flow out from their point of origin, join, and form a 
main branch 30 feet broad with a depth of one to two feet of clear, 
sparkling, colorless water flowing rapidly over a gravel substratum. 

The main stream now makes a sweeping curve. Some submerged, 
blue-green plants of fowl meadow grass occur here. The branch 
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then tumbles rapidly over larger rocks on which are scattered dark 
green clumps of white water crowfoot growing in swift water a foot 
deep. Along the margins here occurs a slight amount of water cress. 

For the first 300 yards water cress, spring cress, and white water 
crowfoot are the predominant growth, occurring as scattered clumps 
with some aquatic mosses. Along the margins farther downstream 
grow mostly water cress and creeping spike rush. Then the branch 
broadens, the water here being deep and of a clear, dull blue. Mud 
occurs along one side and on it grow water cress and white water 
crowfoot. Proceeding downstream a small amoimt of water star- 
wort is found growing along the muddy margin with mosses, in three 
feet of water. Now, most of the bottom is muddy and the stream 
broadens out to 50 feet. 

Then the branch again flows over gravel and here are water 
cress, white water crowfoot, and fowl meadow grass. Proceeding 
downstream another one-quarter of a mile, the same conditions 
continue except that the stream eventually broadens to 100 feet 
or more, with little or no current, flowing over a muddy bottom 
lined on the margin with water cress. In one to three feet of water 
near the muddy margin are upright, dull green and olive-bronze 
strands of pondweed {Potamogeion foliosus var. macellus). 

The water then falls three feet over a concrete dam and continues 
its course downstream. Water cress is dominant now. Before 
crossing the road which goes to the park hotel and office, it receives 
another branch from the right. This branch from the right contains 
large quantities of pondweed {Potamogeion foliosm var. macellus) and 
water speedwell. It and the main branch unite and flow across the 
road. Rooting in the gravel in shallow water are water cress and 
fowl meadow grass. The latter occurs in the swift, shallow portion 
of the water. 

There is little aquatic vegetation besides water cress from the 
last point farther downstream until the branch curves sharply to 
the left and flows along the base of the bluffs. Here it receives the 
spring branch of Bubbling Spring, which originates farther up 
the valley on the west side, and will be described later. Now there 
occur many plants of pondweed, water speedwell, horned pondweed, 
water starwort, and water cress. This branch continues down¬ 
stream, becoming larger and deeper, and forms the main source 
of Ciurent River. 

Additional Features. —On the right side of the valley of the 
spring branch is Bubbling Spring, which arises as a circular pool 
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eight feet in diameter in a depression in a swampy meadow. The 
water bubbles up from a soft, gray-brown, sandy mud. Water cress 
immediately clogs its branch. The branch curves around from the 
pool and flows along limestone bluffs. A large thicket of silky 
willow (Salix sericea), Hibiscus lasiocarpos, and smooth alder (Alnus 
rugosa) grow in the swampy meadow here. This small branch, four 
feet broad and two inches to one foot in depth, flows gently over a 
sandy, silty bottom, its margins lined with water cress and broad¬ 
leaved arrowhead. Farther down this branch at the base of the 
bluffs is a slough-like part without any noticeable current, and filled 
with white water crowfoot. Finally, after passing this slough, the 
branch flows around at the base of the bluffs and empties into the 
main branch described above. 

The other spring branch which meets the main branch just before 
it crosses the road leading to the park hotel and office may be 
described to its source as follows: It starts originally from the base 
of high bluffs on the west or right side of the valley, directly opposite 
the portion of the valley (east side) where the three or four main 
sources of Montauk Spring occur. However, the original source 
of the outlet of the spring at the base of bluffs on the west side of 
the valley has been dammed to form a lake of dark blue-green color, 
whose water is very deep. The lake is about 1,000 feet long and 200 
feet broad. In it now grow in water 5 to 10 feet deep, along the 
sides of the slopes and bluffs, long strands of water purslane, pond- 
weed (Potamogeton foliosus var. genuinus), and white water crowfoot. 
Some water cress occurs along the margin. It is the water originating 
from this spring source by the bluff on the west side which forms a 
series of lakes and hatchery ponds. Some plants of water starwort 
and bur-reed occur along the deep margins. Also submerged here 
is water cress. The original spring here has been covered from 5 to 
10 feet deep. Near its head are large quantities of bur-reed. In 
part of the narrow, spring-fed channel, along the base of the bluffs, 
submerged 5 to 10 feet, occur plants of water plantain and water 
purslane. 

After leaving the lake the water flows over a concrete dam and 
makes a waterfall about 25 feet high. This water forms the main 
right branch which flows down the valley along the main road leading 
through Montauk Park. It is this branch which possesses the 
most plentiful supply of aquatic plants. It has variations of sub¬ 
stratum, but is mainly of a gravel type. 
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The branch varies in depth from six inches at the base of the 
fall to four or five feet in other places. Where the water is deep, it 
is of a green-blue color. One of the commonest plants in the branch 
is pondweed {Potamogeton foliosus var. macellus), with long green 
strands. White water crowfoot forms here solid beds three feet 
in length. Also common in this spring branch are submerged plants 
of water speedwell, in dense, light green mats. Water cress occurs 
along the margins and grows submerged also. In one to two feet of 
water are some plants of water starwort. Mats of pondweed {Pota¬ 
mogeton foliosus var. macellus) grow with mats of water speedwell, 
and plants of the latter also occur with large beds of white water 
crowfoot. In addition, one finds reddish or brick-colored clumps of 
water purslane. Occurring occasionally along the margins in deep, 
quiet water are floating or rooting mats of a dark green species of 
alga (Chara). The commonest plants in this branch are pondweed 
(Potamogeton foliosus var. macellus) and white water cro\^oot. 

In the fish hatcheries between the main spring-fed lake (just 
described in the preceding section) and the main spring branch of 
Montauk Spring (described in the beginning of the report) are a 
series of ponds with muddy bottoms. These contain submerged 
plants of the alga (Chara), and pondweed (Potamogeton foliosus var. 
macellus) y which have mostly died owing to the rapid drainage of 
the ponds followed by their refilling. Here occur a variety of 
plants characteristic of quiet water and mud substratum, such as 
water plantain, false pimpernel, and water purslane. Creeping 
spike rush is present around the margins. 


List op Species 


Water cress (Rorippa Nasturtium-aqua- 
ticum) 

Little duckweed (Lemna minor) 

Spring cress {Cardamine hulbosa L 
fontinalis) 

Bur-reed (Sparganium americanum) 
Water speedwell {Veronica connata) 
Fowl meadow grass (Glyceria striata) 
White water crowfoot (Ranunculus 
hngirostris) 

Creeping spike rush (Eleocharis calva) 
Water starwort (Callitriche heteropkylla) 


Pondweed (Potamogeton foliosus var. 

macellus and var. genuinus) 

Horned pondweed (Zannichellia palus- 
tris var. major) 

Broad-leaved arrowhead (Sagittaria lati- 
folia) 

Water purslane (Ludvigia palustris var. 
americana) 

Water plantain (Alisma subeordatum) 
False pimpernel (Lindernia dubia var. 

typica) 

Chara sp. 


MOSSY SPRING 

Located in sec. 2, T. 36 N., R. 11 W., three miles west of Hooker, 
Pulaski County. It rises in a field along the Gasconade River and 
flows a small branch three feet wide and about one-half foot deep. 
The water is clear and flows over a gravel substratum for a few 
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hundred feet. The branch empties into Gasconade River. Water 
cress is the only higher aquatic plant found in the water. 

List of Species 

Water cress (Rorippa NastuHium-aquatwM/n) 

OLD POND 

Located in sec. 36, T. 23 N., R. 16 W., two miles southeast 
of Long Run, Ozark County. This is a spring-fed slough located 
in a valley along Pond Fork Creek, the slough fed by a small spring 
which issues from a low slope. In the immediate spring occurs 
water starwort. In the slough, which has a muddy bottom, grows 
a great variety of aquatic plants. Floating on the still water are 
lesser duckweed, greater duckweed, bladderwort, and a liverwort 
(Ricciocarpus). In the slough are milfoils, Myriophyllum hetero- 
phyllum and M. scabratum, the latter rooting along the muddy 
margins. Common all along the margin of the slough are quantities 
of bur-reed, growing with water speedwell, water purslane, and 
cat-tail. On the bottom are plants of a species of Chara. At one 
end of the slough is lotus. Here along the shore grow knotty-leaved 
rush, chairmaker’s rush, and rice cut grass. 

List op Species 

Water starwort (Callitriche heterophylld) Water purslane (Ludvigia paluslris var. 
Lesser duckweed {Lemna papulifera) americana) 

Greater duckweed (Spirodela polyrhiza) Cat-tail (Typha latifolia) 

Bladderwort (Utrindaria gibha) Lotus (Nelumbo pentapetala) 

Milfoil (Myriophyllum heterophyllum) Knotty-leaved rush (JMncttsacMminofjis) 

Milfoil (Myriophyllum scabratum) Chairmaker’s rush (Scirpus americanus) 

Bur-reed (Sparganium americanum) Rice cut grass (Leersia oryeoides) 

Water speedwell (Veronica connata) Liverwort (Ricciocarpus) 

Chara sp. 

ONANDAGO SPRING^ (Plate XIX) 

Located in sec. 35, T. 39 N., R. 3 W., five and one-half miles 
southeast of Leasburg, Crawford County. It rises at the base of 
a limestone bluff 25 feet high in a ravine and flows into a large 
basin filled with deep, murky blue water. The basin is 150 feet 
long and 60 feet wide. Along its sides the rocks are covered with 
masses of dirty yellow-brown and green-yellow algae. Milfoil is 
the common and dominant plant in the spring basin. It occurs 
mostly along the margins of the basin and is covered with algae. 
A small amount of water cress and water starwort grows along the 
side of the basin. Just before the water of the basin plunges over a 
cataract are clumps of the fresh-water red alga, Batrachyspermum. 

1 Sometimes spelled Onondaga. 
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Then the water flows as two cataracts over rocks and the resulting 
spring branch flows 150 feet into a small branch filled with moss- 
covered rocks, water cress, and water starwort. The stream then 
makes a sharp bend to the left and enters the valley of the Meramec 
River. The branch is now broad (25 feet) and has a murky, milky 
blue color with deep water flowing over a muddy substratum. The 
chief plants in the branch here are water-weed and water starwort, 
the latter plant here very foliose, with a broad-leaved growth 
throughout. Along the margin of the branch the water starwort 
and water cress form most of the plant growth, being conspicuous 
and floating along the margin. In depressions of sandy mud in the 
middle of the branch are occasional large colonies of dark grass- 
green plants of horned pondweed with fine, long leaves. Bronze- 
red clumps of milfoil occur along the margin. In one place, rooting 
in the mud, are dull olive-green plants of shining pondweed. By 
far the largest masses of plant growth in the spring branch are 
water-weed, which gives the water a black appearance wherever 
it occurs in large masses rooting in deep mud. A few plants of 
hornwort root along the muddy bottom and have a dark bronze- 
green color. Where the latter grows with milfoil, as it here does, 
the two, which resemble one another superficially, may be distin¬ 
guished quickly if it is noted that the leaves of milfoil spread hori¬ 
zontally, while those of hornwort curve upward. 

After flowing down the valley in a more or less straight course 
for 200 yards, the branch makes a right turn across the road, and 
flows for 100 feet with water cress and water starwort. It then 
makes another right bend, and flows into alluvial woods of 
river birch {Betula nigra) and black willow (Salix nigra). Here, 
where the branch is cluttered with brush, there is no vegetation, and 
it has muddy, gravelly margins. In the lower portion of its flow, the 
branch widens and joins the river as a slough about one-half mile 
long. There are no aquatic plants in this slough. 

List of Species 

Milfoil (Myriophyllum heterophyllum) Homed pondweed (Zanniehellia palus- 
Water cress {Rorippa Nasturtium-aqua^ tris var. maSor) 

ticum) Shining pondweed (Potamogeton lucens) 

Water starwort (Callitriehe heterophylla) Hornwort (Ceratophyllum demersum) 
Water-weed {Anaeharis oeddenialis) Fresh-water red alga (Batrachysper- 

mum sp.) 

PAYDOWN SPRING 

Located in SW. sec. 2, T. 40 N., R. 8 W., near Paydown 
post office, Maries County. The spring bubbles up from the 
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gravel in several places along the stream bed in a lowland wooded 
valley dominated by Shumard oak {Ouercus Shumardii), sycamore 
(Platanm occidentalis), shagbark hickory {Carya ovata), mulberry 
{Morus rubra), and American elm {XJlmus americana). 

In the beginning the spring flows through a cover of water cress 
which has started growth on the gravel. One branch from the left 
starts out surrounded by rice cut grass, sedge {Carex Frankii), 
fowl meadow grass, honewort {Cryptoiaenia canadensis), wood reed 
grass {Cinna arundinacea), and hog peanut {Amphicarpa coniosa). 
This branch flows a narrow stream 40 feet long, lined heavily with 
water cress. 

The other right branch begins in the gravel bed on the other 
side as a sort of continuation of an underground stream and for about 
200 yards contains water cress, aquatic mosses, algae, and, along 
the edges, bur-reed. This main branch meets another spring branch 
which starts in the gravel bed of another part of the valley. The 
bur-reed roots in the gravel. The water here has a murky, gray- 
blue color and flows rather rapidly over a gravel bottom. As the 
branch continues, one finds quantities of bur-reed and water cress. 
The sedges {Carex lurida, C. Frankii) and common bulrush {Scirpus 
atrovirens) occur in wet soil along the banks. 

This small branch then joins the main branch, which forks 
almost immediately at a gravelly place and runs two branches. 
These continue separately for 50 or 75 yards. The right branch has 
a slow current, while the left one has a faster current with more 
volume. The right branch has a liverwort {Porella) along its sides. 

After uniting with the main spring branch, the course makes 
several turns. The water becomes deeper, with less current. In 
some places along the gravelly margins only water cress occurs, 
while in other portions no higher t 3 rpe of plant life is found. 
Parallel to the branch at this point is a slough of still water with a 
mud bottom, at the base of a hill slope. In it are quantities of 
milfoil and bur-reed. 

Farther down the branch, rooting in the gravel along the sides 
as well as in the middle of the stream bed, is water speedwell. 
Throughout the course of the spring flow, water cress remains 
dominant. Annual bluegrass occurs here also, growing on the gravel 
in swift water, and flowering. 

The water speedwell increases in abundance down the lower 
half of the main spring branch, growing mostly in running water 
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in the current in midstream. Most of it is in sterile condition, and 
only where the plants are growing in the more quiet margins do 
they flower much. Along the margins in wet, muddy ground away 
from the current occurs water plantain. 

As the flow of water continues downstream, it becomes deep 
and still, and assumes a murky, gray-blue color. No higher water 
plants occur in some places. After making a bend around a mill, 
the water flows over a slightly muddy, gravel bottom. Here the 
branch widens and along the muddy margins away from any current 
is horned pondweed of a grass-green color. This plant is common 
here all along shallow muddy islands, bars, and margins, and in 
one muddy place occurs water purslane. Then the branch con¬ 
tinues over a gravel bottom with water cress growing here and there. 

On its course down the remainder of the valley, the spring branch 
makes several curves, in some places being much narrower than in 
others. There is, for the most part, no water cress here and little 
of any other form of higher plant life. 

In places along the gravel in the current of the branch horned 
pondweed grows. The branch in the lowest portion of its flow is 
narrower than just above and below the mill, then it widens and 
becomes deeper just before reaching the Gasconade River around 
another bend. Next it grows narrower and flows swiftly over gravel, 
with annual bluegrass and horned pondweed. In one place water- 
weed occurs on gravelly mud along the margin in quiet water. 
The branch makes some large sweeping bends, and becomes a deep, 
slow, murky-muddy stream just before entering Gasconade River. 
Lizard’s-tail {Saururm cernuus), monkey flower {Mimulus alatus), 
broad-leaved arrowhead (Sagiitaria laiifoUa), and cocklebur {Xan- 
thiuni chinense) occur along the banks at the confluence. 

List of Species 

Water cress (Rorippa NasturtiurriraqiM- Water plantain (Alisma subcordatum) 
ticum) Water purslane (Ludvigia palustris var. 

Bur-reed (Sparganium americanum) americana) 

Milfoil (Myriophyllum heterophyllum) Water-weed {Anacharis occidentalis) 
Horned pondweed (Zannichellia palm- Annual bluegrass (JPoa annua var. 

iris var. major) replans) 

Water speedwell (Veronica connala) Liverwort (Porella sp.) 

PHILLIPS SPRING 

Also called Twin Springs. Located in sec. 10, T. 25 N., R. 1 E., 
12 miles southeast of Van Buren, Carter County. The water bubbles 
out of the gravel as two outlets at the base of a ledge of limestone 
rock about four feet high. One outlet is about 10 feet in diameter. 
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the other 20 feet. In the portions of the outlets which are constantly- 
bubbling up, there are no water plants. 

Soon the water rushes over some gravel and moss-covered 
boulders. Along the side of one of the outlets are light green plants 
of needle spike rush and along the sides of both outlets occur purplish 
red plants of naild water pepper. 

Away from the current of the spring water a slough is found 
about 50 feet downstream. In it are mild water pepper, water 
cress, and water-weed. Bur-reed and water cress grow in another 
slough near one of the outlets and about 20 feet distant from the first. 

The spring branch then rushes down the -valley along wooded, 
limestone slopes, passing swiftly over a gravelly bottom where 
there is very little plant growth. There are found in this part of 
the branch only some algae and mosses on the rocks in the current 
of the branch. Along the sides of the branch and away from the 
main current are water cress, bur-reed, and purplish red, submerged 
plants of mild water pepper, and on the side near the bluff is a 
colony of water-weed. 

The branch then turns to the right and flows in a deep slough 
which empties into Current River. The bottom of the slough is 
covered with a deposit of mud and in the deeper and more quiet, 
clear water occur for the first time plants of shining pondweed and 
milfoil. Mild water pepper also is found here, while of uncommon 
and spotted occurrence is water speedwell. Hornwort grows plenti¬ 
fully on the muddy bottom in the quiet water. The plants of 
hornwort are of a dark green color, while nearby in places occur 
reddish green clumps of water purslane, -with large leaves. There 
are only a few plants of bur-reed in the slough. 

The spring branch flows about one-fourth mile before emptying 
into Current River. 

List of Species 

Needle spike rush {Eleocharis acicidaris Bur-reed (Sparganitm americanum) 
yar. typica) Shining pondweed (Potamogeton lucens) 

Mild -water pepper (Polygonum hydropi- Milfoil (Myriophyllum heterophyllum) 
peroides) _ _ "Water speedwell (Veronica connata) 

Water cress (Rorijppa Nasturiium-aQua- Hornwort {Ceratovhyllv/m deynersum) 
ticum) ^ ^ ^ Water purslane (Ludvigia palmtris var. 

Water-weed (Anacharis occidentalis) americana) 

PINEY SPRING 

Located in SE. ^ sec. 4, T. 35 N., R. 8 W., one and one-half 
miles southeast of Yancy Mill post office, Phelps County. The 
spring issues from the base of a small, semicircular, limestone bluff. 
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the water very deep and murky blue in color. Growing in the 
spring is a small amount of water starwort. A spring branch then 
passes down the valley; its banks and bottom are muddy. The 
chief plant in and along the branch is water cress, and in one place 
is a plant of horned pondweed. The spring flows 500 feet, with very 
little plant life, before emptying into Little Piney River. 

List of Species 

Water starwort (CaUitriehe heterophylla) Homed pondweed (Zannichellia palw- 
Water cress (Rorippa Nasturtium-aqua- iris var. major) 

ticum) 

PREWETT SPRING (Plate XVIII) 

Also called Mammoth Spring. Located in Pulaski County in 
sec. 32, T. 34 N., R. 10 W., one mile north of Edanville, Texas 
County. It issues from the base of a bluff and flows into Big Piney 
River. Around the head of the spring occur plants of mad dog 
skullcap (Scutellaria lateriflora) and willow herb (EpiloUum colora- 
tum). There are many moss-covered rocks in the spring, with some 
plants of water cress, spring cress, and water starwort. 

Proceeding down the spring branch there are plants of duck¬ 
weed, homed pondweed rooting in the gravel, water speedwell, 
water-weed, bur-reed, and in one place halfway down the branch, 
a clump of water starwort. Along the margins grow mild water 
pepper, broad-leaved arrowhead, and sticktight (Bidens cernua). 

List op Species 

Water cress (Rorippa Nasturtium-aqua- Water speedwell (Veronica eonnata) 
ticum) Water-weed (Anacharis ocddentalis) 

Spring cress (Cardamine buWosa) Bnr-reed (Sparganium americanum) 

Water starwort (CaUitriehe heterophylla) Mild water pepper (Polygonum hydropi- 

Duekweed (Spirodela polyrhiza) peroides) 

Horned pondweed (Zannichellia palus- Broad-leaved arrowhead (SagiUarialati- 
tris var. major) folia) 

PULLTIGHT SPRING 

Located in NE. sec. 4, T. 30 N., R. 5 W., five miles south 
of Akers, Shannon County. “The water flows from the rocks at 
the base of a rocky cliff and after passing over three small dams with 
a combined height of about 10 feet it empties into Current River 
500 feet away. The spring is located in a small valley which has a 
club house in it.” 

Along the margin of the spring proper at the base of the bluff 
grow water-weed and white water crowfoot, the latter species rooting 
in the mud. The branch which flows from the spring has quantities 
of water cress in it, and this plant is dominant all along the course 
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of the stream as far as the first spillway. Growing in masses with 
the water cress is the submerged aquatic state of spring cress. 
Other plants in the branch are milfoil, bur-reed, water starwort, and 
ivy-leaved duckweed. The last species is found in dense bunches. 

At the base of the first spillway and along the branch to the 
second spillway occur milfoil, bur-reed, water cress, ivy-leaved 
duckweed, and spring cress. Along the shore here are spotted 
jewelweed (Impatiens biflora), boneset {Eupatorium perfoliaium), 
mad dog skullcap (Scutellaria laieriflora), and creeping love grass 
(Eragrostis hypnoides). 

From the base of the second spillway to the confluence of the 
branch with Current River occur quantities of milfoil, water cress, 
and bur-reed. There is also some water starwort in this last branch. 


List op Species 

Water-weed {Anaeharis occidentalis) Spring cress (Cardamine bulbosa i. fon- 
Wliite_ water crowfoot (Ranuneulits tinalis) 
longirostris) Bur-reed (Sparganium americanum) 

Milfoil (.Myriophyllum heterophyllum) Water starwort (CaUUriehe fieterophylla) 

Water cress {Borippa Nasturtium-aqua- Ivy-leaved duckweed (Lemna trisulea) 
ticum) 

RANDOLPH SPRING 

Also called Flowers Spring. Located in sec. 20, T. 80 N., R. 1 E., 
along highway No. 21, two and one-half miles north of Elling¬ 
ton, Reynolds County. The spring rises in a small slough in a cul¬ 
tivated field in Dry Valley, next to a farm house, and empties into 
Logan Creek. The spring itself bubbles up in a shed. The muddy 
bottom of the slough is covered with water cress, water starwort, 
bur-reed, and bronze-green bunches of pondweed (Potamogeton 
foliosfus var. genuinus). These are the only species represented. 

The slough is about 20 to 30 feet wide, with remains of buttonbush 
plants (Cephalanthm occidentalis). The spring branch flows from 
the slough and contains only plants of pondweed and water cress. 
The branch continues across the road, becoming small, only 10 feet 
wide, then flows down the valley. From this point on, no more 
aquatic plants occur. The branch flows into Logan Creek. 


List of Species 


Water cress (Borippa Nasturtium-aqvM- 
ticum) 

Water starwort (CaUUriehe heterophylla) 


Bur-reed (Sparganium americanum) 
Pondweed (Potamogeton foliosus var. 
genuinus) 


REEDS SPRING 

Also called Ball’s Spring. Located in sec. 28, T. 32 N., R. 1 E., 
one-half mile east of Centerville, Reynolds County. The water 
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issues at the base of a steep, wooded hill around a cultivated slope 
of a hill. It comes out as a narrow stream through red clay and 
limestone and flows into a small basin studded with sunken limestone 
boulders. In some places the limestone boulders surround the basin. 
The water is deep, dark blue, clear, and cold. This small basin 
has a dam across it. 

From the bottom of the basin grow plants of water starwort and 
pondweed {Potamogeton foliosus var. genuinus), from five to six feet 
long, in bright green strands. The bottom is filled with dark green 
bunches of a species of Chara. There occur also masses of algae, 
mosses, and a little water cress. 

The water then passes out through a walled dam bank into a 
second deep basin and is carried out in a wooden flume to a water 
wheel, where power is generated to operate a grist mill and to 
furnish electric lights for Centerville. Where the current is swift, 
are long, leafy strands of water starwort. Away from the current 
in the deep basin are pondweed {Potamogeton foliosus y&v. maeellus), 
a species of Chara, and some water cress. The pondweed and Chara 
occur here only where the water is deep. Then the water falls over 
a dam and some moss-covered rocks. Water cress and peppermint 
grow around these rocks. 

The spring branch then flows from the water wheel across the 
road and makes a branch 150 feet long before emptying into the 
West Fork of Black River. In this part of the branch grow mosses, 
water cress, submerged, flowering plants of annual bluegrass, and 
milfoil. The last is found for the first time in this part of the spring, 
and occurs on gravelly mud. 

The water in the last part of the spring branch becomes deep 
near its confluence with West Fork and no higher plant life exists. 

List of Species 

Water starwort (Callitriche heterophylla) Peppermint (Mentha piperita) 
Pondweed (Potamogeton foliosus var. Annual bluegrass (Poa annua var. 

genuinus and var. macelius) replans) 

Water cress (Rorippa Nasturtium-aqua- Milfoil (Myriophyllum heterophyllum) 
tieum) Chara sp. 

ROARING RIVER SPRING (Plate XVIII) 

Located in sec. 27, T. 22 N., R. 27 W., seven miles south of 
Cassville, in Roaring River State Park, Barry County. The water 
issues as a strong-flowing branch from a cave at the base of a high 
limestone bluff, 150 to 175 feet high, the water gushing rapidly over 
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moss-covered boulders. Here the water is of a dark green color. 
Near the outlet of the cave from the bluff are dark and bright green 
plants of pondweed {Potamogeton foliosm var. genuinus) and water 
starwort. 

Downstream the water becomes deeper and contains a large 
swaying mat, four feet long, of a species of Nitella. This plant con¬ 
tinues into an artificial lake where the spring branch has been 
dammed. A narrow chute leads from the lake and contains pond- 
weed {Potamogeton foUosus var. genuinm) and water starwort. Then 
the water rushes out over two spillways. It passes into a second 
lake, larger than the first artificial basin. The water in it is deep and 
dark green. No plants, except a slight amount of water cress, were 
seen in this second lake. 

After leaving the lake, the water goes over a large, broad spillway 
and becomes a broad spring branch (about 50 feet wide). It now 
flows over a gravel substratum. No plants are found here. Soon 
the branch flows into Roaring River, but no higher plants occur at 
the confluence. 

List op Species 

Pondweed (Potamogeton foUosTis var. Water cress (Rorippa Nasturtium-aqua- 
genuinus) ticum) 

Water starwort (Callitriche heterophylla) Nitella sp. 

ROARING SPRING 

Located in E. 3^ sec. 19, T. 41 N., R. 1 W., two miles east of 
Stanton, Franklin County. The spring issues from a cave at the 
base of a limestone bluff 150 feet high, in a small branch which 
flows rapidly over limestone boulders covered with mosses and a 
liverwort (Marchantia). The branch is only four feet wide. The 
only higher plant besides mosses is water starwort. Most of the latter 
appears in mud near the confluence of the branch with the Meramec 
River, only 50 feet from the outlet of the branch. 

List op Species 

Liverwort {Marchantia) Water starwort {Callitriche heterophylla) 

ROCKBRIDGE SPRING 

Located in sec. 5, T. 24 N., R. 13 W., at Rockbridge, Ozark 
County. It has a beautiful setting, rising as a series of springs in 
the bed of a lake about 1,500 feet long and 400 feet wide. The lake 
has a deep, bluish green or brownish green color. It is formed by 
a dam, which develops a head of nine feet and is used to operate 
a mill. The dam backs up water along beautiful, wooded bluffs 
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on one side. The substratuna in the lake is mud. The principal 
plants in the lake, all in still water, on the side opposite the bluff 
are large clumps of milfoil, with pondweed {Potamogeton foliostbs var. 
genuinm), horned pondweed, and a species of Chara along the sides. 

On the side of the lake along the bluff are milfoil, bur-reed, 
water starwort, a species of Chara, pondweed (Potamogeton folioms 
var. macellus), and shining pondweed. 

In a slough along one side the water is filled with a species of 
Chara, milfoil, white water crowfoot, water speedwell, horned pond¬ 
weed, water purslane, and sweet flag. 

From the dam the water falls vertically about nine feet and then 
rushes down to form a spring branch which flows over a gravelly 
bottom. Here water speedwell, bur-reed, and mosses dominate. 
Farther on, scarcely any aquatic plant occurs with the exception 
of a slight amount of moss and scattered clumps of milfoil. 

Downstream, another little spring joins the main branch and 
here is found a rich variety of aquatic plants, comprising bur-reed, 
milfoil, quantities of water speedwell, dark green clumps of a species 
of Nitella, and shining pondweed. 

High limestone bluffs, as one proceeds downstream, appear along 
one side of the spring branch, and here, besides algae and water 
cress, are found many plants of water speedwell, in dense mats. 
The water at this place rushes over large boulders in the stream. 

Then the branch curves around and flows by some high, lime¬ 
stone bluffs that are flanked above by Roubidoux sandstone. At 
this point the water is deep, clear, and of a gray-blue color. Milfoil 
is still common, but most of the other species have disappeared. 

List op Species 

Milfoil {Myriophyllum heteropjiyllum) White water crowfoot {Ranuncvlus 
Pondweed (Potamogeton foliosus var, longirosiris) 
genuinua and var. macellus) Water purslane (Ludvigia palustris var. 

Horned pondweed (Zannichellia paVus- americana) 

tris var. major) Sweet flag (Acorus Calamus) 

Bur-reed (Sparganium americanum) Water cress (Rorippa Nasturtium-aqua- 
Water starwort (CallUriche heterophylla) ticum) 

Shining pondweed (Potamogeton lucena) Chara sp. 

Water speedwell (Veronica connata) Nitella sp. 

ROUBIDOUX SPRING (Plate IX) 

Also called Waynesville Spring. Located in sec. 25, T. 36 N., 
R. 12 W., one-half mile from highway No. 66, at Waynesville, 
Pulaski County. The water, enclosed on one side by a semicircular 
cement wall 20 feet high, “boils up” from the ground along the road 
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at the base of a high, limestone bluff. In the spring basin itself the 
only higher aquatic plant is milfoil. 

The water then flows a branch from the basin for 50 feet before 
emp tying into Roubidoux Creek. The water of the branch is shallow 
and dashes over moss-covered boulders. In the spring branch 
water cress and milfoil are the commonest plants, the former occur¬ 
ring chiefly along the margin of the branch. 

At the beginning of the spring branch, near its head and along 
the margin, are submerged flowering plants of annual bluegrass. 
Farther down, also along the margin, are submerged clumps of mild 
water pepper with olive-green and rose-colored, lanceolate leaves 
which are closely matted and give the plant an appearance similar 
to that of water purslane. On the other side of the branch, near its 
junction with Roubidoux Creek, are copper or rose-green plants of 
water purslane, growing in close mats along the gravelly substratum. 

Milfoil and water cress are the commonest plants in the spring 
and its branch. 

List op Species 

MilfoQ (Myriophyllum heterophyllum) Mild water pepper (Polygonum hydro- 
Water cress (Rorippa Nasturtium-aqua- piperoides) 

ticum) Water purslane (Ludvigia palustris var. 

Bluegrass (Poo annua var. reptans) americana) 

ROUND SPRING (Plates XX and XXIII) 

Located in sec. 20, T. 30 N., R. 4 W., along highway No. 19, 
10 miles north of Eminence, Shannon County. “The spring rises 
in a circular basin about 80 feet in diameter surrounded by a 
rock wall 30 feet high.” The water in this deep hole has a prussian- 
blue color. The only aquatic plants here are milfoil and a small 
amount of water cress, both around the margin of a deep basin. 
The water then flows through a cave for 80 feet. Near this cave are 
a few plants of spring cress and rocks covered with mosses, liver¬ 
worts, and green and brown flowing strands of algae. 

Where the water emerges at the foot of a small hill on the other 
side of the cave are quantities of rocks covered with mosses and 
algae. Here the water is filled with many plants of milfoil coated 
by a growth of brown-colored algae, and water cress. Growing 
along the sides of the spring here are plants of knotty-leaved rush 
and water pimpernel. 

After issuing from the cave, the spring branch flows through 
a part of the valley and, 700 feet from its cave outlet, empties into 
Current River. 
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The occurrence and arrangement of the aquatic vegetation from 
the point where the spring branch emerges from the cave to where 
it empties into the river are as follows: The milfoil, which was 
observed at the outlet by the cave, continues dominant along the 
course of the branch. On both sides of the stream, starting 50 feet 
from the cave outlet, bur-reed is common. Proceeding downstream, 
a rocky riffle occurs and here water cress appears, associated with 
moss-covered rocks, and spring cress grows along the banks. It is 



here that a small bridge was built across the branch. Bur-reed is 
common all along the margin of the branch on one side, while water 
cress is plentiful along the opposite margin. Milfoil is common all 
the way down the branch to this point. 

Farther down, mats of algae-covered milfoil and water cress 
harbor a colony of water speedwell. Where the water becomes 
shallower and flows over a pure gravel bottom, water speedwell is 
common. Growing directly in the water of the branch are plants 
of the aquatic state of spring cress, with flowering stems. 

Downstream is a water-gap fence where the branch turns before 
emptying into the river, and here where deeper water occurs grow 
water-weed and water starwort. 

At the junction of the branch with Current River are found 
milfoil and water speedwell, these being the chief species occurring 
here. At this point the bottom of the branch is sandy and gravelly 
and annual bluegrass sends up flowering stalks from the water. 


List of Species 


Milfoil (Myriophyllum heterophyllum) 
Water cress (Rorippa Nasturiium-aqua- 
ticum) 

Knotty-leaved rush {Juncus acumina- 
tvs) 

Water pimpernel (Samolus parviflorus) 
Bur-reed (Sparganium americanum) 


Water speedwell (Veronica connate) 
Spring cress (Cardamine bvlbosa) 
Spring cress (Cardamine hulbosa f. 
fontinalis) 

Water-weed (Anaeharis occidentalis) 
Water starwort (CallUriche heierophylla) 
Bluegrass (Poa annua var. reptans) 
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SANDS SPRING 

Located in sec. 19, T. 35 N., R. 11 W., two and one-half miles 
east of Tribune, Pulaski County. It arises in the bed of Gasconade 
River. The aquatic plants found in the river in the vicinity of the 
spring are homwort, milfoil, and large-leaved pondweed. 

List op Species 

Homwort {Ceratophyllum demerswm) Large-leaved pondweed {Potamogeton 
Milfoil (Myriophyllum heterophyllum) amplifolius) 

SCHLICHT SPRING 

Located in sec. 30, T. 37 N., R. 12 W., seven miles northwest 
of Waynesville, Pulaski County. The spring flows from the base of 
a small, 25-foot, limestone bluff and into a mill pond formed by a 
small dam built in the spring branch. This pond is enclosed all 
around by a rock wall and stands at the base of a small, rounded 
hill. Quantities of algae border the margin of the pond, but grow 
chiefly towards the overflow at its farther end. A few plants of 
a species of Nitella and one plant of pondweed {Potamogeton Jolioms 
var. genuinus) also occur in the pond, but the dominant plant is 
water-weed, which forms a dense, dark grass-green growth around 
the entire margin. 

From the overflow of the pond flows a branch in which there is 
much water cress in the first 100 feet from the mill; after this the 
stream is devoid of most plants with the exception of peppermint 
and mosses. The lower part of this branch flows through a valley 
bordered by black willow {Salix nigra), silver maple (Acer saccha- 
rinum), American elm (Ulmv^ americana), and sycamore (Platanus 
occidentalis). 

Part of the branch is diverted to form two large basins, dammed 
up by a mud bank. The basin nearest the cabin is full of algae, 
while the other, and the branch leading to it, are loaded with olive- 
gray-green, fine-leaved plants of a species of Nitella. 

At the confluence of the branch with the Gasconade River is a 
small gravel bar overgrown with black willow (Salix nigra). 

List of Species 

Pondweed {Potamogeton foliosm var. Water cress {Rorippa Naaturlium-aqua- 
genuinus) ticum) 

Water-weed {Anacharis occidentalis) Peppermint {Mentha piperita) 

Nitella sp. 

SHANGHAI SPRING 

Also called Blue Spring. Located in SW. sec. 24, T. 36 N., 
R. 11 W., seven miles east of Waynesville, Pulaski County. It 
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issues in a large, circular basin 40 feet in diameter at the base of a 
limestone bluff 60 feet high, and flows 1,000 feet into Big Piney River. 
A private clubhouse is located nearby. At the base of the bluff 
just above the spring basin occurs hop hornbeam (Ostrya virginiana), 
one tree on each side. 

Along the margin of the basin are clumps of light green water 
starwort. Some plants have a bronze or coppery color, others have 
only a tint of this color mixed with light green. Also here are bunches 
of aquatic mosses and a few elongate strands of pondweed {Potamogeton 



foliosus var. genuinus) and water cress. On rocks by the wall near 
the head of the basin are submerged flowering plants of annual blue- 
grass. On the bluff side of the basin is one clump of olive-green white 
water crowfoot. Near the farther end of this basin are submerged 
plants of the aquatic state of spring cress, with large elongate leaves. 
The color of the water in the basin where the water gently bubbles 
up is a dark, turbid, blue-green; around the margin of the spring it 
is somewhat bluer. 

The water from the basin flows over five feet of rocks, forming 
a low dam, then rushes as a spring branch which flows 1,000 feet 
before emptjdng into Big Piney River. 

Along the branch are clumps of water cress and white water 
crowfoot, the commonest plant of the branch. This plant is common 
all along the branch on a gravelly substratum. It grows in dense, 
circular to almost four-sided masses and has a dull olive-green color 
when submerged; it appears dark green when taken out of the water. 

From the fence down the branch to its confluence with Big 
Piney River, are clumps of white water crowfoot, light green plants 
of bur-reed, water-weed occurring in long mats, some of which are 
coppery in color, and water starwort. 
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After crossing the road, the spring branch diverges into two 
prongs, the left one of which is much more prolific in vegetation, 
containing mostly water cress and white water crowfoot. Both 
branches are lined on their muddy shores with lizard’s tail. Also 
in one area along the muddy margins of the branch, away from the 
current, are plants of bur-reed. The right spring branch near its 
confluence with the left branch contains quantities of bur-reed. 

Near the junction of the branch with Big Piney River are long 
strands of water-weed, of dark, copper-green color. Also here in 
the mud away from the main current is bur-reed. At the junction 
are plants of water cress. 

List op Species 

Water starwort (Callitriche heterophylla) White water crowfoot (Ranunculus 
Pondweed (Potamogeton foliosus var. longirosiris) 

genuinus) Spring cress (Cardamine bulbosa f. 

Water cress (Rorippa Nasturtium-aqua- fonlinalis) 

tieum) Bur-reed (Sparganium americanum) 

Annual bluegrass (Poa annua, var. rep- Water-weed (Anacharis occidentalis) 

tans) Lizard’s tail (Saururus cernuus) 

SILVER LAKE 

Located in sec. 1, T. 34 N., R. 9 E., at Silver Lake post office. 
Perry County. This spring-fed natural lake originates in the valley of 
Saline Creek. The water in the lake is deep and crystal-clear, and 
aquatic plants of various colors grow abundantly on the bottom of 
the basin. Milfoil forms large mats of light green and grass-green 
in the lake, and is very common. Other plants of the lake are a 
species of Chara, shining pondweed, a moss (Drepanocladus aduncus) 
growing in two feet of water, and homwort, forming bronze to reddish 
clumps. Floating in shallower water of the lake are masses of a 
rare pondweed (Potamogeton panormitanus var. minor). 

The spring branch flowing from the lake contains water speedwell 
and needle spike rush, and in slow water of the branch grows horned 
pondweed. Forming yellow-green mats in the branch is a moss 
(Drepanocladus aduncus). 

List op Species 

Mflfoil (Myriophyllum heterophyllum) Needle spike rush (EleocJiaris acicularis 
Shining pondweed (Potamogeton lucens) var. typica) 

Homwort (Ceratophyllum demersum) Horned pondweed (Zannichellia palus- 
Pondweed (Potamogeton panormitanus iris var. major) 
var. minor) Moss (Drepanocladus aduncus) 

Water speedwell (Veronica eonnata) Chara sp. 

SLABTOWN SPRING (Plate XXI) 

Located in sec. 15, T. 33 N., R. 10 W., five miles south of Edan- 
ville, Texas County. It emerges at the base of a rock-strewn, wooded 
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slope in a series of bubbles in shallow water. At the very beginning 
are rocks plentifully covered with mosses. Quantities of water cress 
grow on all sides, and in about two feet of water on one side of the 
spring basin are submerged plants of water starwort and horned 
pondweed. The water flows into an oblong basin, about 75 feet 
long, 30 feet wide, and three feet deep. Next it cascades and tumbles 
over a pile ofTOck, and here are many large clumps of water cress. 
Where the water is shallow and tumbles over rocks, mosses and algae 
appear. The gravel bottom is densely covered with water cress, 
and little else grows except a few scattered plants of water starwort. 

The spring branch then flows across the road. Water cress is 
the chief plant here, but homed pondweed is very common, and 
is associated with submerged plants of annual bluegrass. 

Farther down the branch is found a zonal arrangement correlated 
with distance from the main current. Where the main current 
flows, there are only rocks covered with mosses and algae, but away 
from the current grow horned pondweed and water cress. 

Down most of the branch, which flows in a valley, at first through 
a field and finally through an alluvial stretch of woods, water cress 
is the dominant plant, but about 100 yards from the confluence of 
the branch with Big Piney River are clumps of water speedwell, 
water-weed, and bur-reed, all on a gravelly substratum. 

Most of the flow of the spring branch is rapid, the water shallow, 
flowing over a gravelly substratum, and only 10 to 20 feet wide. It 
empties into Big Piney River about one-forirth mile from its outlet. 
The place is used as a watering area for livestock. 

List of Species 

Water cress (Rorippa Na^urtium-aqua- Annual bluegrass (Poa annua var. rep- 
licum) tans) 

Water starwort (CallUriehe heterophylla) Water speedwell (Veronica eonnata) 
Horned pondweed (ZannicheUia pains- Water-weed (Anacharis oceidentalis) 
tris var. major) Bur-reed (Sparganivm amerieanum) 

STEELVILLE SPRING 

Located in sec. 33, T. 38 N., R. 4 W., in the south part of 
the town of Steelville, just south of highway No. 19, Crawford 
County. The water issues from the base of a low, limestone bluff 
at the head of a ravine and emerges in an oblong basin. Water 
starwort is the first plant found, occurring in the very head of the 
spring. A straight spring branch flows from the basin and is bordered 
along its gravelly bottom with annual bluegrass. The water of 
the branch is shallow and flows mostly over a gravel substratum. 
Water cress then appears and remains the dominant growth until. 
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in a deeper place in the branch, with less rapid current, are found 
bur-reed, water starwort, and water cress. Along the margins of 
the branch grow beggar-ticks (Bidens frondosa), water pepper 
(Polygonum punctatum), and barnyard grass (Echinochloa pungens). 

Farther downstream the water spreads out, becomes wider, and 
the bottom becomes muddier. Here water cress is commonest. 
At this point is the first occurrence in the spring of water-weed, 
and there is also some water starwort. The branch flows about 
200 feet, then empties into Yadkin creek, located in Steelville. 

List of Species 

Water starwort (CallUriche heteropJiylla) Annual bluegrass (Poa annua var. rep- 
Water cress (Rorippa Nasturtium-aqua- tans) 
ticum) Bur-reed (Sparganium americanum) 

Water-weed (Anacharis occidentalis) 

STONE MILL SPRING (Plate XX) 

Located in Pulaski County in sec. 21, T. 35 N., R. 10 W., two 
miles southwest of Spring Creek post office, Phelps County. The 
water rises in a bubbling, whirling mass about 10 feet in diameter in 
a pool at the base of a semicircular arch of a wooded, limestone and 
moss-covered bluff. The margins of the spring proper are covered 
by water cress and bordered by moss-covered rocks. 

The spring flows a branch 100 feet long into Big Piney River, 
the water clear and flowing over a gravel bottom. On its course 
it dashes rapidly over cascades and there are several falls. In this 
particular portion of the branch there are no plants except water 
cress and mosses. 

All along the branch the shallow water flows rapidly, dashing 
over rocks, and only water cress occurs, but at the confluence of 
the spring branch with Big Piney River, where the water is one and 
one-half to two feet deep and not so swift, many species of water 
plants grow. They occur in the river itself adjacent to the mouth 
of the branch. Here are milfoil, water-weed, water purslane, and 
pond weed (Potamogeton foUosus var. genuinus). Milfoil is the com¬ 
monest species, while pondweed is next commonest. Water-weed 
is confined to the deeper and more quiet portion of the water. 

Farther away from the confluence, down the Big Piney River, 
a little cove away from the direct flow of the current contains 
milfoil, water-weed, and dark, olive- and grass-green plants of 
shining pondweed. The dominant plant in the water at and below 
the confluence is milfoil. Pondweed and water star-grass are fairly 
common. 
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List of 

Water cress {Rorippa Nasturtium-aqua- 
ticum) 

Milfoil {Myriophyllum heterophyllum) 
Water purslane (Ludvigia palustris var. 
americana) 


Species 

Pondweed (Potamogeton foliosus var. 
genuinus) 

Shining pondweed (Potamogeton lucens) 
Water-weed (Anacharis occidentalis) 
Water star-grass (Heteranthera duhia) 


THOMASSON MILL SPRING 

Located in sec. 16, T. 22 N., R. 2 W., one-fourth mile from 
“The Narrows,” near the confluence of Fredericks Fork with Eleven 
Points River, about one mile northwest of Calm, Oregon County. 
“The spring rises in a small lake formed by a dam at which power 
is developed to operate a small grist mill, and flows one-fourth mile 
into Eleven Points River.” The lake is oblong, about 900 feet long 
and 200 feet wide, is quite deep, and is a deep blue-green in color 
in the center. It is filled mostly with long strands of milfoil. On 
one side, in deep mud bordering the flat margin, are water starwort, 
pondweed (Potamogeton foliosus var. genuinus), horned pondweed, 
scattered plants of water plantain, occasional clumps of water-weed, 
and quantities of algae. On the opposite side, along the wooded 
slopes, the shore is not so steep nor so abrupt. Here occur more 
commonly than on the other more level side, plants of water-weed, 
water starwort, horned pondweed, and milfoil. Near the dam the 
aquatic plants are very prolific, with quantities of water cress and 
milfoil, these two plants being the most common ones. Associated 
with them by the dam are also water starwort, water purslane, 
pondweed, and horned pondweed. 

The water then flows over the rocky dam and sends forth a spring 
branch with a gravelly mud bottom. Here the horned pondweed 
is very common, appearing in long, grass-green or light green strands 
that wave in the current. Large beds of milfoil also occur with the 
horned pondweed. These two species continue as the two most 
common plants about halfway down the branch. 

Farther down the stream on the muddy shore of one side is a 
bed of mild water pepper with water plantain. An occasional 
clump of water-weed also is found along the muddy shore. 

As the branch is followed downstream, beds of milfoil are 
scattered all along the way. This species and reddish or bronze- 
green plants of mild water pepper occupy most of the substratum 
of the branch. The latter occurs in both a submerged and emerged 
state along the muddy shores. 

At the confluence of the spring branch with Eleven Points River 
is found a variety of aquatic plants. In the deepest water at this 
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point and nearest the current of the river occurs milfoil. Nearer 
the shore in shallower water and on muddy substratum next to the 
main current at the confluence occur pondweed, horned pondweed, 
a large bed of orange and green plants of mild water pepper, red and 
purple water purslane, olive-green and brick-colored plants of water 
speedwell, water starwort, water cress, and milfoil. Along the 
bank are light green plants of ditch stonecrop, creeping spike rush, 
and rice cut grass. 

List op Species 

Milfoil (Myriophyllum heterophyllum) Water cress {Rorippa Nasturlium-aqua- 
Water starwort (CallUriche heterophylla) ticum) 

Pondweed (Potamogeton folioauB var. Water purslane (Ludvigia palmtria var. 

genuinus) americana) 

Homed pondweed (Zanniehellia pcdus- Mild water pepper {polygonum hydropi- 
tris var. major) peroides) 

Water plantain (Aliama subcordatum) Ditch stonecrop (Penthorum aedoidea) 
Water-weed (Anacharia ocddentalia) Creeping spike rush (Eleocharia calva) 

Rice cut grass (Leeraia oryzoidea) 

TOPAZ SPRING (Plates XXI and XXII) 

Located in sec. 12, T. 26 N., R. 12 W., at Topaz, Douglas County. 
The water arises in a lake 150 feet in diameter. In the deepest 
part of the lake the water is a beautiful, deep turquoise blue. The 
bottom is muddy and covered with fine sand. Here occur water 
cress, milfoil, and olive-green plants of pondweed {Potamogeton foli- 
osus var. macellus). 

Then the water goes through a race to a mill, makes a waterfall, 
then sends a swift spring branch about 10 to 12 feet wide and one 
to one and one-half feet deep for about one-foiurth mile before 
emptying into North Fork of White River. 

Along the branch are water cress and milfoil, the latter, very 
common at first, growing rarer as one proceeds down the branch. 

The substratum of the branch is gravel and sand. Along the 
margins, where the water is deeper and the substratum muddier, 
bur-reed occurs occasionally. Pondweed is common throughout the 
entire course of the stream. 

The last half of the flow of the branch is dominated by rooting 
plants of water speedwell, which grows here in large clumps. About 
three-fourths of the way down the branch one clump of white water 
crowfoot is found, rooting in the sand in the middle of the branch. 

List op Species 

Water cress {Rorippa Naaturtium-agua- Bur-reed (Sparganium americanum) 
ticum) Water speedwell (Veronica connate) 

Milfoil (Myriophyllum heterophyllum) White water crowfoot (Ranuneulua 
Pondweed (Potamogeton folioaus var. longiroatria) 
macellus) 
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TUCKER BAY SPRING 

Located in sec. 3, T. 25 N., R. 1 E., five miles northeast of 
Bennett, Ripley County. The spring arises in a valley along the 
west side of Current River and flows a long branch into Current 
River at Tucker Bay. The branch flows along a grassy bank covered 
with fowl meadow grass (Glyceria striata), beggar-ticks (Bidens 
frondosa and B. cernua), water smartweed (Polygonum 'punctatum), 
and arrowhead (Sagittaria latifolia). Along the muddy banks grow 
lizard’s tail and false pimpernel. In large masses on the gravelly 
bottom of the branch is the rare ivy-leaved duckweed. In the water 
also are found water-weed, water star-grass, in long, dense, sterile 
strands, pondweed (Potamogeton panormitanus var. major) in strands 
three feet long growing below the surface of the water, and needle 
spike rush, also growing under the surface in fast-flowing water. 
Other plants in the spring are milfoil, hornwort, and mild water 
pepper. 

The spring branch has a blue color, and is especially dark blue 
as it enters Tucker Bay, where it is deep and there is less current. 

List op Species 

Lizard’s tail (Saururus cemuus) Water star-grass (Heteranthera duhia) _ 

False pimpernel {Lindernia dubia var. Needle spike rush (Eleocharis acieularis 
iyvica) var. gracUescens) 

Ivy-leaved duckweed (Lemna trisulca) Milfoil {Myriophyllum heterophyllum) 
Water-weed (Anacharis occidentalis) Hornwort {Ceraiophyllum demersum) 
Pondweed (Potamogeton panormitaniis Mild water pepper (Polygonum hydropi- 
var. major) peroides) 

TURKEY CREEK SPRINGS 

Three small springs arise in the wooded valley of Turkey Creek, 
see. 17, T. 23 N., R. 15 W., east of Hammond, Ozark County, and 
flow narrow branches only three to five feet wide, which run a 
short distance before emptying into Turkey Creek. The dominant 
plants are water cress and milfoil. Associated with them are shining 
pondweed, rooting in the gravel, and water purslane, growing in 
the mud. 

A larger spring nearby has a good flow, and the water is deeper 
than that in the springs above described. In the water of this spring 
grow water milfoil and bur-reed, which are the dominant plants. 
Water speedwell occurs here only locally. There is a slight amount 
of shining pondweed and water purslane, but no pondweed or water- 
weed. In places along the branch grow peppermint, common bulrush, 
water pepper (Polygonum punctatum), and fowl meadow grass 
(Glyceria striata). The dominant shrubby plants along the branch 
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are heart-leaved willow {Salix cordata) and buttonbush {Cephalanthus 
occidenialis). 

List of Speciejs 

Water cress (Rorippa Nasturtiumraqua- Water purslane (Ludvigia paliistris var. 

ticum) americana) 

Milfoil (Myriophyllum heterophyllum) Bur-reed (Sparganium americanum) 
Shining pondweed (Potamogeton lucens) Water speedwell {Veronica connata) 

TURNER MILL SPRING (Plates XXII and XXIII) 

Located in sec. 3, T. 24 N., R. 3 W., 10 miles northeast of Alton, 
Oregon County. The water flows from a cave located at the base 
of a high bluff, and “is carried 500 feet in a wooden flume to a 
water wheel which is used to operate a small lumber mill, and then 
flows into Eleven Points River.” Where the water comes out of 
the bluff, it rushes over limestone boulders and rocks covered with 
mosses and algae. The spring branch, which flows down off the 
moss-covered rocks and winds around beneath the high wooden 
flume, has clear water flowing over a gravel and sand substratum. 
In it are quantities of horned pondweed, red plants of water purslane, 
and water starwort. Horned pondweed is the commonest of these. 

Farther downstream past the mill and between the mill and 
Eleven Points River are horned pondweed, water speedwell, water 
starwort, and white water crowfoot. Quantities of the last plant 
are found in the last 50 feet of flow of the branch. The plants of 
water speedwell are olive-green, small, and rooted in gravel. 

The branch for practically its entire course is about 15 feet 
wide, the water swift-flowing and rather shallow. The fact that the 
water is not deep and that it has a rapid, continuous current may 
explain the absence of milfoil, water-weed, and bur-reed. However, 
in Eleven Points River north of the confluence with the branch, many 
plants of milfoil occur. 

List of Species 

Horned pondweed (Zannichellia palus- Water starwort (Calliiriche heterophylla) 
tris var. major) Water speedwell (Veronica connata) 

Water purslane (Ludvigia palnstris var. White water crowfoot (Rannncvlm 
americana) Umgirosiris) 

TWIN SPRINGS (Plate XXIV) 

Located in sec. 11, T. 34 N., R. 4 W., 12 miles east of Salem, 
Dent County. The springs are in a swampy meadow of a 
valley. One of the springs issues from the base of a north-facing, 
limestone, wooded bluff and flows a branch. The other rises in a 
swampy meadow surrounded by clumps of Ward’s willow {Salix 
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longipes var. Wardii) and silky willow {Salix sericea f. glabra). 
In grassy places around the head of the spring occur rice cut grass 
(Leersia oryzoides), common bulrush {Scirpus atromens), rush 
(Juncus effusus var. solutus), and water pepper {Polygonum punc- 
tatum). A slow, deep branch flows from the head of the spring and 
is covered with floating plants of bladderwort. Milfoil occurs in 
this still water. Ozark spatterdock grows along the margins in deep 
water. The surrounding shore is quite marshy and here grow 
Ward’s willow, heart-leaved willow {Salix eordata), spotted cowbane 
{Cieuta maculata), buttonbush {Cephalanthus occidentalis), and a 
sedge {Carex lurida). 

Proceeding down the branch, we find rooting on the muddy 
shore, as well as submerged on the bottom, plants of needle spike 
rush, water cress, bur-reed, pondweed {Potamogeton foliosus var. 
genuinus), and spring cress. 

After the two spring branches meet, the united branch continues 
along the base of the bluffs, the water flowing over a muddy sub¬ 
stratum. Peppermint {Mentha piperita), broad-leaved arrowhead 
{Sagittaria latifolia), willow herb {Epilobium coloratum), spike rush 
{Eleocharis obtusa), rush {Juncus difusissimus), moneywort {Lysima- 
chia Nummularia), mild water pepper {Polygonum hydropiperoides), 
arrow-leaved tear thumb {Polygonum sagittatum), and club moss 
{Selaginella apus) occur on muddy, marshy ground bordering the 
branch. A species of Chara, forming dull olive-green masses, is 
common along the muddy bottom. In the water of the branch occur 
Ozark spatterdock, water speedwell, growing both in and out of 
water, water purslane, bur-reed, pondweed, lying upon the muddy 
substratum, broad-leaved pondweed, and milfoil. Of all the plants 
in the main spring branch, milfoil and water cress are commonest. 

List of Species 

Bladderwort (Utricularia gihba) Water purslane (Ludvigia palustris var. 

Milfoil (Myriophyllum heterophyllum) americana) 

Needle spike rush (Eleocharis acicularis Bur-reed (Sparganium americanum) 
var. gracilescens) Broad-leaved pondweed (Potamogeton 

Pondweed (Potamogeton foliosus var. amplifolius) 
genuinus) Water cress (Rorippa Nasturtium^aqua-- 

Spring cress (Cardamine hulbosa) ticum) 

Ozark spatterdock (Nuphar ozarJcanum) Chara sp. 

Water speedwell (Veronica connata) 

WARNER BAY SPRING (Plate X) 

Located in sec. 9, T. 31 N., R. 2 E., six miles south of Lesterville, 
Reynolds County. The water issues from two separate outlets in 
a cave at the base of a limestone bluff, and flows a branch one- 
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fourth mile long before emptying into Black River. The water at 
the main spring is greenish and on the rocks bordering the spring 
are mosses, species of blue and green algae, and a liverwort. Im¬ 
mediately over the spring on the bluff hang plants of cat-brier 
(Smilax Bona-noz). On the bank at the beginning of the branch 
are plants of thyme-leaved speedwell (Veronica serpyllifolia), and 
on rocks in the branch water mosses are common. 

The branch is shallow, with a gravelly substratum. In its upper 
half homed pondweed is common and occurs with some scattered 
plants of pondweed {Potamogeton foliosm var. genuinus). In the 
lower half of the branch the latter is dominant. In this portion of 
the stream there are local occurrences of water speedwell, and along 
the shore grows fragrant bedstraw (Galium triflorum). 

At the confluence of the branch with Black River sterile plants 
of milfoil are found. 

A smaller branch occurring up the valley from the main outlet 
of the spring, but part of the same spring, contains horned pond¬ 
weed, water starwort, and bur-reed. 

List op Species 

Horned pondweed (Zannichellia -pains- Milfoil (.Mynophyllum heterophyllum) 
iris var. -major) Water starwort (CalUtriche heterophylla) 

Pondweed (Potamogeton foUosns var. Bur-reed (Sparganium americanum) 
genuinus) Liverwort (Marchantia) 

Water speedwell (Veronica connata) 

WELCH SPRING (Plate XIII) 

Located in sec. 14, T. 31 N., R. 6 W., three miles southeast of 
Cedar Grove, Shannon County. “The water flows out of a cave 
at the base of a rocky cliff and discharges into Current River 100 
feet away.” At the base of the bluff the water forms a fairly deep 
basin filled with quantities of shining pondweed, which has an olive- 
green color, and milfoil. Rooting in mud around the head of the 
spring are white water crowfoot, water starwort, water-weed, and 
submerged plants of slender rush. Occurring also around the main 
part of the spring are plants of peppermint and bur-reed. 

From the main spring flow two branches, one directly to Current 
River 100 feet away; the other is diverted and flows through woods 
paralleling the river about one-eighth mile before emptying into it. 
In the branch which flows directly to the river are horned pondweed 
and water cress. In the diverted branch grow water speedwell, 
submerged plants of annual bluegrass, bur-reed, and water cress. 
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and rooting along the margins occur knotty-leaved rush and rush. 
In the slow water of a slough along this branch occur, rooting in the 
sand, false pimpernel, tooth-cup {Rotala ramosior var. interior) j 
water plantain, Cyperus rivularis, and Fimbristylis mucronulata. 

At the confluence of the diverted spring branch with Current 
River are found in swift water submerged plants of annual bluegrass. 

List of Species 

Shining pondweed (Potamogeton lucens) Water cress (Rorippa Nasturtiurrhaqua- 
Milfoil (Myriophyllum heterophyllum) ticum) 

White water crowfoot (Ranunculus Water speedwell (Veronica connata) 
longirostris) Annual bluegrass (Poa annua var. rep- 

Water starwort (Callitriche heterophylla) tans) 

Water-weed (Anacharis occidentalis) Knotty-leaved rush (Juncus acumina- 
Slender rush (Juncus macer) tus) 

Peppermint (Mentha piperita) Rush (Juncus Dudleyi) 

Bur-reed (Sparganium americanum) False pimpernel (Lindemia duhia var. 
Horned pondweed (Zannichellia palus- typica) 

iris var. major) Water plantain (Alisma subcordatum) 

WESTOVER SPRING 

Located in SW. SE. K sec. 14, T. 37 N., R. 3 W., at Westover, 
Crawford County. The spring emerges from several sources within 
an area of about two acres. The main branch issues near Dry 
Creek in a low field surrounded by woods, flows into a marshy lake, 
curves around an island, then spreads out into a broad stream filled 
with water cress, bur-reed, milfoil, water starwort, and pondweed 
(Potamogeton foliosus var. genuinus). These are the main plants 
found throughout the course of the branch. 

Down the stream are seen occasionally plants of hornwort, 
shining pondweed, and a species of Nitella. 

The water is then turned into a series of chutes for a trout 
hatchery, where the dominant plant is milfoil. Other plants asso¬ 
ciated with it are horned pondweed, which is seen only occasionally 
in the branch, bur-reed, long strands of dark bronze-green pond¬ 
weed, and an occasional light green clump of water speedwell. 

The water ends at a mill, and pours out into Dry Creek, which 
empties eventually into Huzzah Creek. 

List of Species 

Water cress (Rorippa Nasturtium-aquor Hornwort {Ceratophyllum demersum) 
ticum) Shining pondweed (Potamogeton lucens) 

Bur-reed (Sparganium americanum) Horned pondweed (Zannichellia palus- 
Milfoil (Myriophyllum heterophyllum) tris var. major) 

Water starwort (Callitriche heterophylla) Water speedwell (Veronica connata) 
Pondweed (Potamogeton foliosus var. Nitella sp. 
genuinus) 
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WILDER SPRING (Plate X) 

Also called Breakup Spring. Located in sec. 14, T. 23 N., R. 11 
W., on the Kelly-Wilder Ranch, six miles north of Elijah, Ozark 
County. The spring bubbles out in a series of small, moss-lined 
springs at the base of low, wooded, southwest-facing, rock bluffs 
in the channel of Spring Creek. Moss and algae cover the rocks, 
while water cress is the chief flowering plant. The spring flows 
along the rock ledge over a broad, gravelly bottom and forms a 
branch, the water here being deep sky-blue in color. In this deeper 
water of the branch milfoil is dominant and is almost the only plant 
growth, except mosses and algae. Bur-reed and white water crow¬ 
foot occur in occasional clumps. 

Farther down the branch, before it makes a turn, a great variety 
of aquatic flowering plants is found. Here are clumps of water 
speedwell of an olive-green color, water starwort, pondweed {Pota- 
mogetonfoliosus var. macellus), of a dark, bronze-green color, and dark 
green plants of Nitella, growing in close clusters. These are inter¬ 
spersed with quantities of milfoil and aquatic mosses, which grow in 
the dashing water of the branch. 

List op Species 

Water cress (Eorvp'pa Nasturtium-aqua'- Water speedwell (Veronica connata) 
ticum) Water starwort (Callitriche heterophylla) 

Milfoil (Myriophyllum heterophyllum) Pondweed (Potamogeton folios us var. 
Bur-reed (Sparganium americanum) macellus) 

White water crowfoot (Ranunculus Nitella sp. 
longirostris) 

WILKINS SPRING 

Located in S. SE. sec. 17, T. 36 N., R. 9 W., seven miles 
southwest of Newburg, Phelps County. “It rises in a 2-acre lake 
formed by an earth dam, flows down the valley 1,000 feet, and 
empties into Mill Creek.” The circular basin in which the spring 
rises is bordered by rocks and a concrete wall. Here occur aciuatic 
mosses, hornwort, with a dark brown and blackish green color, mild 
water pepper, a species of Riccia, water starwort, needle spike rush, 
bur-reed in deeper water but still around the margin, and water 
cress, both around the edge and in the center of the basin. 

From the main part of the spring flows the branch, which curves 
around a low meadow in the valley of Mill Creek. In and along the 
branch are quantities of water cress, bur-reed, and long strands of 
pondweed {Potamogeton foliosns var. genuinus) with dark green and 
bronze leaves. The dominant plants in the branch are water cress 
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and pondweed. Other plants occurring, but much rarer, are sub¬ 
merged flowering annual bluegrass with bluish green leaves, duck¬ 
weed, and a species of Riccia, both of which are found along the 
more quiet margins of the branch, needle spike rush, growing on the 
sand along the branch, and water purslane, which was found in only- 
one place about halfway down the branch. It has very large and 
long, olive-green leaves tinged with bronze and orange. 

In the lower portion of the branch grow water cress, pondweed, 
bur-reed, and water starwort, which is quite rare here. Water cress 
and bur-reed are the commonest plants all along the branch. 

List of Species 

Hornwort (Peratophyllum demersum) Pond-weed (Potamogeton foliosus var. 
Mild water pepper {Polygonum hydropi- genuinus) 

peroides) Annual bluegrass (Poa annua var. rep- 

Water starwort {CalUtriche heterophylla) tans) 

Needle spike rush (Eleocharis acicularis Duckweed (Spirodela polyrhiea) 

var. typica) -Water purslane (Ludvigia palustris var. 

Water cress (Rorippa Nasturtium-aqua- americana) 

ticum) Riccia sp. 

Bur-reed (Sparganium americanum) 

WILLIAMS SPRING 

Located in sec. 34, T. 25 N., R. 1 E., in a valley tributary to 
Current River, near Pike Slough, on the east side of the river, south¬ 
west of Grandin, Ripley County. The spring rises at the base of a 
wooded slope and flows a small branch containing water-weed, 
water starwort, water speedwell, bur-reed, and water cress. After 
flowing several hundred feet, the stream empties into Current River. 

List of Species 

Water-weed (Anacharis occidentalis) Bur-reed (Sparganium americanum) 

Water starwort (CalUtriche heterophylla) Water cress (Rorippa Nasturtium-aqua- 
Water speedwell (Veronica connata var. ticum) 
glaherrima) 

WOODS LAKE 

Located in sec. 24, T. 37 N., R. 1 W., one mile south of Berry¬ 
man, Washington County. This lake is spring-fed, has a dark green 
color, and varies from one to ten feet in depth. It is an old meander 
cut off from the main course of Courtois Creek. The aquatic plants 
found in it are water cress, milfoil, hornwort, water starwort, and 
large-leaved pondweed. In deep water grow grass-green plants of 
pondweed {Potamogeton foliosus var. genuinus) and Ozark spatterdock. 

List of Species 

Water cress (Rorippa Nasturtium-aqua- Large-leaved pondweed (Potamogeton 
ticum) amplifolius) 

Milfoil (Myriophyllum heterophyllum) Pondweed (Potamogeton foliosiLS var. 
Hornwort (Ceratophyllum demersum) genuinus) 

Water starwort (CalUtriche heterophylla) Ozark spatterdock (Nuphar ozarkanum) 
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YANCY MILL SPRING 

Located in SW. H sec. 32, T. 36 N., R. 8 W., at Yancy Mill 
post office, Phelps County. “The water bubbles up in a gravel bed, 
which is surrounded by a low wall and dam,” and empties into 
Little Piney River. 

In the spring at the very beginning is an abundance of needle 
spike rush, water cress, water starwort, a small amount of milfoil, 
and some aquatic mosses (Fontimlis and other genera). The spring 
branch which flows from the spring across the road and into Little 
Piney River has an abundance of water cress, water starwort, and 
olive-green strands of pondweed {Potamogeton folioms var. macellus). 
Of these plants water cress is dominant and by far the commonest. 

Along the Big Piney River near its confluence with the branch 
are water cress, water-weed, and a species of Cham. 

Another part of the flow from the spring has been dammed to 
form a large lake bordered by a rocky, wooded slope on one side, 
and on the other by an alluvial field. Most of the lake is overgrown 
with a species of Cham, having a dull, olive-green color, and water- 
weed is common along the margin. The other aquatic plants in 
the lake are hornwort, milfoil, and least duckweed, the last a rare 
species, floating among the dead leaves and algae on the surface of 
the water. Around the margin are alder {Alms rugosa), heart¬ 
leaved willow (Salix cordata), and aster {Aster lateriflorus var. 
pmdulus). 

At the far end of the lake, back of the dam wall, is an outlet 
from the mill, which forms a small branch loaded with water plants. 
Here are quantities of water cress and milfoil, short-stemmed, 
dark green plants of pondweed, and water-weed. 

List op Species 

Needle spike rush (Eleoeharis acwularis Pondweed {Potamogeton foliosm var. 

var. gradlescem) maeellw) 

Water cress {Rorippa Nasturtium-aquor Water-weed (Anacham oceidenlalis) 
Ueum) Hornwort (Ceratophyllum demermm) 

Water starwort (CallUriche heterophylla) Least duckweed (Wolffia pmctaia) 
Milfoil (Myriophylhm heterophyllum) Aquatic mosses {Fontinalis) 

Chara sp. 
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